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ENVIRONMENTAL EDUCATION PROGRAM
CONTEXT: The General Purpose, General Objectives, and School
Objectives of the Environmental Education Program

were formulated to best meet the needs of the refer-

ent group.
REFERENT
GROUP: age 6 to adult
FACILITY: Land Between the Lakes, Youth Activity Station
TIME AND
SCHEDULE: To be determined by Director, Environmental Education

Program, and School Principal involved.

Fifth grade students — 2% to 5 days at L. B. L.

Program can be made to cover students from first grade thru
12th grade for from onc day to five days. The only change
would be the depth of study.

This Program can be used in any area with minor alterations.




ENVIRONMENTAL EDUCATION PROGRAM
WHY?
General Purposes

The environmental education program addresses itself to th2 need
for a general educational effort to produce in future geuerations
interpretations of the profound relationships between resources and
ecological balances, regional development, public policy, economics, and
human welfare.

The purpove of envirommental education is to sensitize people to en-
vironment and make them increasingly aware of the ways in which the environ-
ment shapes man and the ways in which man shapes the environment both to
his advantage and disadvantage.

Outdoor activities are designed to encourage the develop-
ment of the concept that all living creatures are products of their total
environment and that the envirsonment can be modified by man in order to
secure a safe, healthful, and peaceful future for himself and his heirs.

The draft of the outdoor activities involves educational
procedures which are planned to stimulate learning by firsthand experience
and to provide the incentive to make objective resource decisions.

This is wiy much of the material the public schools have
been offering their stndents from tooks was first collected, evaluated, and
placed in print. Why not take the student to the places where they can collect
the information and ta%e it back to the classroom? Why not place the students

in the greatest classroom of all, the great outdoors?
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ENVIRONMENTAL EDUCATION PROGRAM

SAMPLE OBJEC. /ES OF AN ENVIRONMENTAL EDUCATION
PROGRAM

OBJECTI¥ES:

I.

II.

I1I.

Iv.
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KNOWLEDGE

A. To develop an understanding of natural resources,

B. To develop a greater understandir : of the historical background
of an area.

C. To realize that interrslaiionchips exist between 1iving organisms
and their physical environment.

D. To observe and measure where possible pollution of a1r, water, and
the land by man,

SKILLS:

A. To encourage the development of social skills.

B. To stimulate outdoor recreational skiliis necessary in a natural
habitat.

C. To develop skills utilizing the students ability to see, hear,
feel, smell, and tcste,

D. To train teachers to utilize resources in the outdoors for an
enhancing of both natural and social science instiuction,

E. To manifest the cognitive processes of ccmprehension, anszlysis,
and synthesis through stimulating and creative learning experieinces.

ATTITUDES:

A. To develop an appreciation for natural rescurces-

B. To develup an appreciation for the historical background

of an area i our case the L. B. L. area.

C. To stimulate greater interest in classroom activities which are
related to real life situations found in the local surroundings as
well as 1n the L., B. L. area-

D. To create & desire to develop healthy and physically strong Lodies.
E. To promote a desire and a will to protect living and non-living
resources important to man and to use them wisely.

F. To visualize the foundation and relationship of mard artistic and
scientific achievement to the natural world.

PROCESS:

A. To make outdoor or environmental education resouces more accessible
to all students.

B. This is done by taking stutlents out of the classroom of four walls
to L. B: L., National, State, County. or City Parks, farms, or to the
schoolyard.
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ENVIRONMENTAL EDUCATION PROGRAM

General Objectives

Seli-Realization

1.
2.
3.
ke

5.
6.

Perceiving man's role in conservation methods relative to
plant and animal iife

¥xploring new avanues of individual creativity that are stimulated
by beauty and the setting of the outdoor environment
Acquiring skills in outdoor and environmenta® living in
connection with satisfying experiences

Using life situations in the outdoors for application of
school subject matter material

Providing for status needs and feeling of self-dependence
Sensing spiritual thoughts and ‘eelings through contact with
natire

Human Relationships

1.

2.

5-

6.

A variety of social settlngs are provided where students

can be themselves and where the group relationships and
individual feelings are in proper balance.

Thz outdoor living quarters is considered to be a2 miniture
community where many community problems have their comparable
aspects.

Many outdoor activities are possible only through teamwork
and group action.

Cutdoor experiences offer opvortunities to develop new
friendships.

There is little dependence on social and ecoromir status and
other barriers to real understanding due to the simple and
informal manner of living and working in the outdoors.

In the outdoor school activities the teacher is in a better
position to estailish genuine rapport with participating
students.

Economic Bfficiency

1.

2.

Outdoor experiences offer opportunities for planning and
executing purposeful work which will be valuable in €arning
a living ina adult life.

Students witness job opportunities available in vocational
and professional arsas in wildlife conservation and
management, agriculture, forestry, and park management.

Civic Responsibility

1.
2-

The outdoor activities are conducive to a maximum amount of
communit, aad group interaction.

Assumlng a position of 1eadersh1p in cooperatlve work
activities is encouraged a.° is available in the structured
outdoor program.

10
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ENVIRONMENTAL EDUCATION PROGRAM
School Objectives

To develop a sense of responsibility for the preservation and
conservation of our natural resources

To acquire the use of the power ~f observation and curiosity about
natural phenomena as an avenue of learning

To promote a desire and a will to protect living and non-living
resources important to man and to use them wisely

To realize that interrelationships exist between living organisms
and their physical environment

To icentify the natural changes in the environment and develop a sober
and salutary attitude toward the changes

To strengthen the senses through close and accurate observation

To promote the growth of a spirit of inquivry and the broadening
of interests

To manifest the cognitive processes of comprehension, analysis,
and synthesis through stimulating and creative learning experiences

To visibilize the foundation and relationship of man's artistic and
scientific achievement to the natural world

To move the learning experience from an entirely artificial
setting in the classroom to the real life environment

To provide learning activities that cannot be structured in the
classroom

To provide learning activities which associate and connect learning and
living and tu enable students to achieve better academic success
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ENVIRONMENTAL EDUCATION PROGRAM
AREAS OF STUDY OBJECTIVES

Life Science General Objectives

1.
2.
3.
Le
5
Earth

1.

2.

3,
Le

To be a%le to recognize some of the common plants and animals
and natural communities in the Land Between the Lakas area.

To observe some of the interrelationships of plant and animal
life in different environmerntal habitats of the Land Between
the Lakes area.

To know some uses of different plants and animals

To recognize the need for conservation of plant and animal life.
To catch first-hand glimpses of the daily changes in nature.

Science General Objectives

To see zome general characteric.ics of rock strata in the Land Between
the Lakes area and to learn how they relate to plants,

animals, water and human use.

To study the history of rocks and their contribution to soil

formation.

To ilearn ways to control ercsion and loss of soil fertility.

To study the chemical nature cf water.

Astronomy General Objeclives

1.

2.

To be able t> recogrnize some major constel’ations and their
relationship to earth motions.

Tc observe moverents of heavanly bodies as a pattern of related
behavior.

Social Science General Objectives

1.

2.

To be able to realize the iipact of the old iron industry on the
lives of the people in this area.

To be able to realize the effect of the isolation of the area on tne
lives of the people who lived in the area.
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ENVIRONMENTAL EDUCATION PROGRAM
AREAS OF STUDY OBJECTIVES

(continued)
Conservation General Objectives
1. To be able to recognize the evidence of natural conservation,
2. To be able to recognize the evidence and need of man's effort at
conservation.

Pollution General Objectives

1, To be able to recognize the evidence
of his natural = . ronment.

2. To be able measw. in some cases the
present in a given area.

3. To be able to recognize the probable
man's pollution of his environment.,

Language General Objectives
1. To be able to record experiences.

2. To be able to write Haiku poetry.
3. To be able to recognige the language

of man‘s pollution
degree of pollution

ecological result of

is made up of symbols.

13
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ENVIRONMENTAL EDUCATION PROGRAM
PROCESS

The procedure used by the environmental education starif to
effect the educational activities of the program for a particular
refersnt group.

The Instructional Approach

The Land Between ths Lakes affords many tear'ing oprortunities
for the instructional staff.

All of the experiences during the resident stay at Land Between
the Lakes are to be considered instructional in nature. However,
he educational program refers to thosz activities which have been
planned by the enviro-mental educatim conmittee. All areas of
operatic . for a particolar refcrent 8roup are to come under

the supervision of the project leader.

Within the broad scope of the environmental education program
many possible patterns of instruction are to be considered by the
project lecader and the field staff for a particular referent
group prior to the scheduled trip to Land Between the Lakes.

Each member of the in- tructional team will answer the following
questions:

Hew will you organize your teaching?
Theme, problem, unit, skill development . . .

How will you plan your teaching?
Planned day by day at 1BL, Teacher directed,
pupil directed, teacher-pupil directed « «

How will you teach?
Guided tour, self-directed, problem-solving and
discovery approach, lecture, demonstration. . .

What will you teach?
Material related %“o on-going classroom program,
specialty or perscnal desire of individual,
season of the year, present cliinatie condition. . .

After considering the answers to these questions the project
leader will want to determine who will be responsible for
particular educational activities.
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ENVIRONMENTAL EDUCATION PROGRAM
SOME ACTIVITIES FOR 1NSTRUCTION

Life Science Activities
*Finding animal homes; identifying animal signs
*Mapping different plant communities;j making small:--plot studies
Making clue charts for identification of ‘rees, flowers, birds

tudying animal tracks, making plaster casts, sketching

Observing animals and keeping field notes on habitats
Using microscope and hand lens for close study of orgarisms
Taking nature hikes

Earth Science Activities
*Conducting water experiments; pH check, oxygen content
Collecting rocks, fossils
Breaking up a rock and studying its properties under hand lens
Studying a slope at different elevations
Visit quarry at Lind Betwe:n the Lakes
Keeping field notes of observations on a locale before and
after rain
*Condicting soil experiments, pH check, color, texture, moisture
content, temperature

Astronomy Activities
Recording phases of moon
Estimating time by star position
Observing moon through telescope
*Night study of major constellations

Social Science Activities
Investigation of Center Furnace
Investigation of Iron Bank Hills (01d Iron Diggings)
*Visitation of Cemetaries
*Visitation of 0ld Homesites

Weather Activities
*Temperature Ranges
*Relative Humidity
*Cloud Cover
*Wind
*Abtmospheric Pressure

Language Activ’'ties
*Tombstones tell all
*Keeping a daily diary or log bovk
*Look alike/reminds me of exerclise
*"Haiku" - Nature poetry
*Words are symbols

Pollution
*Test for solid particles in water
*Test for solids (Particulatus)in air
*White--Disc Test
*life and Oxygen concen*ration

*Sample activity sheet included--suitable for field experience for
referent group, age ' +o adult.

9
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Philosophy of Environmental Education

Environmental (Qutdoor) Education s one of the finest innovations in the field
of education. Why must children nave to be within four walls in order to learn?
The fundamental belief of our orgarization is that the child can and will learn
much more cutdoors than within the four walls of the conventional clasisroom.

We have selected as our special ohjective the enrichment of our current curriculum
by teaching the things that directly apply in the out of doors.

Our program has been directed specifically at the fifth grade children, secondarily
at the eighth grade, and lastly on the tenth grade biology student. During the
1968-'69 school year, we piloted two first grade classes in a one day visit to
L.B.sL. This included a visit to the mecdel farm maintained by TVA, the Center
Station Museum and one or two woodlaud trails. Due to the success and enthusiasm
of the children, teachers and parents, the 1969-70 school year has seen many of our
first, second, and third grade classes on a similar one day trip to the Land
Between the Lakes.

During the 1969-70 school year we also expanded our program to include the junior
high school and some elementarv school Special Education children. Those in
Junior high school spent two days and one night at the Youth Activities Station

and the elementary school children had a one day trip similar to that of the primary
unit,

It is the opinion of all of our staff, from the superintendent down through all
ranks, as well as our parents that this is one of our greatest and most beneficial
additions to our curriculum.

We believe that no teacher should take children into any outdoor area unless that
teacher knows the area and knows the subject material to be presented. In order
to make sure of this. we believe that all teachers involved must be trained. In
the last three years we have conducted or taken part in five or more six~day work-
shops with a format similiar to the one dated Oct. 19-20, 1968. We have conducted
other workshops for administrators. Our training program has reached more than
one hundred teachers i- “r area-

The curriculum for each workshop varies but comes from the following areas of

study:

Ecology (plant and animal), Mammal Habitates, Bird Activities, Animal Trappirng

(A1l animals, including birds, caught must be rc]eased), Insects and Spiders, Geology,
Land Froms, Stream Valley. Fossils, Local History, The Local Iron Industry 1840-1912,
Social Study of Local Cemeteries, The Model Farm, Soil Testing, Astronomy, Nature
Art. Mathematics, Map Study, Compass Operation, Nature Walks, Day and Night Watches
{observation using the five senses when alone), Twig Study, Evidence of Water and

Air Pollution, and last but more important the leaving of each srea, large or small
in the same condition one finds it. since each area is a community within itself.

Teachers are shown how this teaching of behavioral science techniques make the
student, adult, or child more aware of himself and of his feelings. A very
definite effort 1s made to make 1t obvious that "True Tranquility can only be
Obtained by Contemplation of Nature.*
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Philosophy of Envircnmental Educaticn

In addition teachers are instructed in The Designing and Writing of Behavioral
Objectives in the preparation of the exercises they will use in their own program.
These exercises should pertain to their own classroom curriculum. In our opinion
this is one of the most Important facets of this type of Educational Innovation.
The behavioral objectives rake a porticr ¢f the evaluation very definite.

The participants are assisted in developing their cwn program and turn in a rough
draft of this program at the conclusion of the workshop. The organization, the
assignwent of duties and schedule gf the proposed activities are wvital to the
success of any Environmental Education oreration.

The reaction of parents ip our commumity has been positive. One prcblem on the staff
is explaining why every child cannot g0 to the LBL due to the lack of funds and
trained persommel. (t would appear that from the enthusiasm of administrators in a
recent meeting, great efforts will be made in tne near future to eliminate these
problems to some degree in many school systems within our area.

The Paducah Independent School Districts 1969-70 school year participation
involved 2293 out of the 6100 students enrolled in our system.

Parental Reaction:®

One mother saidr "My lit-le Loy went to tne LBL for two and one half days and come
home a young mag."

Ancther said: "My so:; wert to the LBL rearirg his physical education instcuctor (one
of our trained instructors). and came hoxe feeling that this teacher was some sort of
god. Jim is a completely differeat oy and all to the goad.”

Another said* "This LBL classroom is the greatest thing that ever happened to our
childrea.”

One ol the prize experiences of one of our project leaders involved Mrs. Doris Crutchfielg
On arrival at the LBL TAS, one yourgster approached her with the greeting, "I hate

you, I hate you. I hate you.” During the two and one half day session this youngster
worked in Mrs. Crutchflield’s group more tharn once. When time came to leave, this
youngster apprcached Mrs. Crutchfield to show her the wodel of a beaver lodge he

had made ip nature art class. Mrs. Crutchfield praised his work, which was good.

Just before *the boy got on the bus 4o leave, he turned and ran back to Mrs. Crutchfield
and hugged her. —Can ycu say that no behavioral change had taken place?

A sixth grade language arts teacher reports that his students are still bringing up
their experiences in the LBL as fifth graders a year later.

The director is frequently aupreached by youngsters with the question, "When can
we go back to _he Land Between the Lakez?"

Anecdotes of Lhis nature are repeated in scme way on every trip to the LBL.

Children take their pare:.s up there on weekends and luring the summer to show them
around.

o James M. Major
ERIC 0
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WEST KENTUCKY ESEA TIVLE III

ENVIRONMENTAL EDUCATION WORKSHOP

Second Session~October 19-20, 1968
Land Between the Lakes=Youth Activities Station

Director: James M. Major

Consultants:

Receptionist:

Charles A. Cissell, Ecclogy

Robert E. Farmer, Earth Science

Doris M. Crutchfield, Contour Mapping, History, and Math
Jane McCoul, Map and Compass, and Math

G. Dale Trentham, Eerth Science

James M. Major, Daywatch-Nature Walk

Tommy L. Major
AGENDA

Saturday, October 19, 1968

9:00-9:30
9:30-10:CO
10:00-12:00

12:00-12:30
12:30-1115

1:15-3:15

3:15-5:45

Registration and Dormitory Assignment

Orientation

Firsv Périod

Red Gr¢ *p-Charles A. Cissell-Ecology

Blue Group-Robert E. Farmer-Earth Science

Orange Group-Doris M. Crutchfield-Contour Mapping
Yellow Group—Jane E. McCool-Map and Compass, Math
Black Group-James M. Major- Daywatch

Brown Grecup~G. Uale Trentham-Earth Science

Clizan Up for Lunch
LUNCH

Second Period

Blue Group-Charles A. Cissell,-Ecology

Orange Group-Robert E. Farmer-Earth Science
Yellow Group-Doris M. Crutchfield-Contour Mapping
Black Group-Jane E. McCool-Map andi Compass

Brown Group—James M. Major-Daywatch

Red Group~G. Dale Trentham-Earth Science

Third Period

Orarge Group-Charles A. Cissell-Ecology

fellow Group-Rooert E. Farmer-Earth Science

Black Group-Doris M. Crutchfield- Contour Mapping
Brown Group-~Jane E. McCool-Map and Compass

Red Group~James M. Major-Daywatch

Blue Group-G. Dale Trentham-Earth Science
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5:45-6:1.5
6:1.5-7:00
7:00~-8:00

8:00-9:00

9:00

Sunday, October
7:30-8:30
8:30-10:30

10:30-12:30

12:30-1:00
1:00-1:45
1:45-3:15
2:15-3:45
3:45-4:15
hil5

Clean Up for Dinner
DINNER

Fourth Period
A1l Groups-Doris M. Crutchfield-History

Fifh Period
Seminar on Progress of Workshop-all consultants

Night Owling

20, 1968

BREAKFAST

Sixth Period

Yellow Group~Charles A. Cissell-Ecology

Black Group-Robert E. Farmer-Earth Science
Brown Group-Doris M. Crutchfield-Contour Mapping
Red Group-Jane E. McCool-Map and Compass

Blue Group—James M. Major-Daywatch
Orange Group~G. Dale Trentham-Earth Science

Seventh Period

Black Group Charles A. Cissell-Ecology

Brown Group-..obert E. Farmer-Earth Science
Red G.oup-Doris M. Crutchfield-Contour Mapping
Blue Group-Jane E. McCool-Map and Ccmpass
Orange Group-James M. Major-Daywatch

Yellow Group~G. Dale Trentham-Earth Science
Clean Up for Lunch

LUNCH

Blueprint Development-Environmertal Progress Report
Critique

Police Dormitory and Pack

Disperse

13

13



ERIC

[ o
<Y

THE LAND BETWEEN THE LAKES

The first settlers who came to the land lying between the Cumberland and
Tennessee Rivers were hardy adventurers from North Carolina, They floated down the
rivers on rafts and seemed to e actuated by the spirit of adventure. These same
rivers that furnished transpoéiation into the area formed barriers later and
locked these Scotch-Irishmen into a land of fertile farmland along their banks,
with a ridge dividing the area between the rivers. The ridge was scarred with
small streams which formed land blockades within whi-~h sprang self-sufficient
communities. These sites are identifiable today by the cemeteries. Evidence of
how the people lived and what they believed can still be gleaned from these
memorials.

By the early 1840's, while Kentucky was still one of the leading iron producing
states, it was found that these hills not only fortified their community but that
they were filled with iron ore. This, with the natural cdeposits of limestone and
an abundance of hardwood for charcoal, brought new interest into the "Land Between
the Rivers." Dr. T. T. Watson, a handsome, intelligent, humane and rich iron maker
was one of the first men to see the potential of the iron industry.

The Hillman family, who boasted of seven generations of Dutch Ironmasters came
into the area and built several furnaces and the rolling mills which were on the
east bank of the Cumberland. Center Furnace built in Trigg County was known as
the "Grandaddy" of them all because of its importance and longevity. Tenny Hillman
managed the furnaces until about fifteen vears after the War Between the States.

He then built the first blast furnace in Birmingham, Alabama. This is now a branch

c¢f the U.S. Steel Company.
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Another ironmaker attracted to the hills of Kentucky was William Kelly
from Pennsylvania. Kelly's ore was on the surface, and after a short time it
gave out. He had twc impelling forces - natural inclination for scientific work
and a shortzge of good ore. Kelly thought air was fuel. After a few years he
was able to prove this by producing malieable iron {steel) by forcing a blast of
air into a furnace filled with mclten pig iron. When the oxygen burned, the carbon
and other impurities werc blown from the mouth of the stacks This discovery had
tremerdous impact in 1871, when a legal consolidation allowed steel made by Kelly's
Pneumatic Process to be called Bessemer Steel. The price of steel was greatly re-
duced, and the United States became the greatest industrial nation in the world.

In 1860 only one vot= in Trigg Cowity was cast for Lincoln as some 800 to
1000 Trigg Countians joined the Confederate Army, and the hillman furnaces were
furnishing eighty percent of the sheet and bar iron to the Confederacy. The
victory by the Union forces at Fort Donelson, which gave attention to General
Grant as a military leader, made this part of Kentucky and Tennessee very con~
troversial.

By 1912 the fires went out in the furnace stacks and left only many shades
of blue and purple scattered waste material in the grotesque hills. The Pernsylvania
ironworkers returned to their native homes, and the woodcutters and charcoal burners
cleared small fields and attempted to support their families by farming. Kelly's
Pneumatic Process had given reilroads a boosty and the demand for cross-ties was
great. Most of them were made by hand, but a few steam sawmills went into operation.
The Hillman Lands w.re declared a state wildiife refuge, and white-tailed and fallow
deer restocked a game area that less than sixty ,«ars before was some of the finest

hunting to be found.
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With the Srotch-Irish background, the presence of corn, an abundance of fire-
wood, plenty of white oak for barrels and the ease with which whiskey could be
stored or shipped, homemade distilleries began to spot the hill sides. Most ¢
these were twelve-io-twenty-barrel stills, but some were as much as one hundred-
barrel stills. The spring water that flowed vver the limestone rocks and the
pride the makers took in their product gave the moonshine a good reputation.

It found its way into many organizations, even the national political conven-
tions. The interference of the Federal Government was not welcomed by those
people who had found a hnme in a land almost surrounded by water, withstood a war,
been able to survive on the poor scil and had asked nothing from the outsidzs world.
The government. however, expected the revenue from this industry. It has been
vstimated by some officials that the loss in revenue amounted to as much as twelve
million dolla. 5 some years.

The building of the Kentucky and Barkley Dams and TVA's recent conversion
of the Land Between the Lakes to a reecreatiun arca hass kindled a new fire. To
some, it i1s nostalgia, for others, it is a campfire or a new educat ial ex, or-

ierice that ~an never be quenched.

Doris Crutchfield
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MORE HISTORICAL BACKGRCUND
LAND BETWEEN THE LAKES

I. Early settiers

The first white men who came to this part of the country {Laura Furnace,
Golden Pond, and Ferguson Springs Precincts) were the hardy adventurers
from North Carolina who floated down the Tennessee and Cumberland Rivers
on rafts. They seemed to have been actuated by the spirit of adventure
and beyond erecting a fe. rude huts contiguocus to the streams, made no
further improvements.

Following these came a few families of a wore thrifty class of people, but
these too disappeared leaving but fzint traces behind them. As early as
1793 there was a small settlement near the location of Redd's Tan-yard,
where a block house was built as a means of defense against the Indians.

II. Physical location

This three or four hundred square miles of Kantucky and Tennessee is formed
by the historic Tennessee and Cumberland Rivers. The Tennessee getting its
nare from a lost Irdian word probably meaning the "Big Bend" and the Cumber-
land was given its name by Dr. Tnomas Walker for the Duke of Cumberland.

The region is divided first by “Goober Fea Ridge' which runs somewhat down
the center generally following the Trace. The streams that drain from thic
ridge intc the Tennessse and Curberland Rivers are swelled by rains and
back water and form isolated area. These boundries held rather self suffic-
ient settlemenis. These z2re noticiable today by the location of a cemetery
with®n many of these sectioni. 4 small stream can become important when
you have to ferry or ford.

111. Early Governrwert and social life

Poor transportation and ccmmunication cavsed “he Znhabitants to provide
treir own government in many instances. £Zven after County Governments
were established, anyone living outside the boundries of a coumunity

was considered an outsider, and they did not deem it feasible to settle
community problems by outsiders. A recent resident of Golden Pond reczlls
a shooting wh.n one brother walked a mile down the road, got his gun, and
walked the mile back, shot his brother and never stood trial. It just
wasn't honorable {~ ge: sho'. Either you were a nuisance to the society
or you just shouldn't have gotten into a scrap.

Often the cormurity or cormimitics were brought together in social events.
Many tiries this was a bal® 5 e ¢r sguare dance and sometimes ended in a
shooting. One of thes: 15 .nld in the ccnversation between L.C, ard J.R.B.

IV, ciavil War

In 1860 only ane oul of :,45) votes in Irigg Cour.ry went for Lincoln. Some
8U0 vo 1000 Trigg Counti-<rs joined the Confederate Army. The Hillman Furnaces
furnished 807 of the sheet znd bar iron to the Confeserate Arny. The hanging
of Phillip Recd, owner of Head's Tannming Yards, by the Federal Army or
Guerrillas, The victory for the Union Forces at i'ort Donelson giving
attention to Grant as a milatary leader. ...} these things made LBL an
important part of the Civil Var.

licar the end of the war Cagtain Givan Camrbell, borm in LRR, was placed
in charge of thre final “it.le guard of 10 men who ~scorted Jefferson Davis
soufthrd with what rcmsines o the Confeder~te Treasury. At least four
“men in Lhat 1mwo:ta‘ Titile vand also were froi. the LBR. Jefferson
[: l(: w.s captured but tLo tresrcury went on to Florida by wagon and was put
o e - 23
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on a boat on a river and sent out to cea to scme country. The Yankees
never got 1it,

The ironic thing in this story is Richard Watkins, a negro who lived

near Washirgton, Ga., told the Yarkee soldiers where he had seen some rebels.
This lead to the capture of Jeff. Davir . Watkins was t£o upset over this that
ne left and never returned to his home. He wandered around to Nashville

and finally Trigg County. About ilhe time of the World War T he told his

story to Arthur C, Burnett. Mrs. Burnett published the story and Watkins

or "Judas ‘'Ristocrat’' as he called himself, left his wite and children in
Trigg County and neve. has been heard of since.

V. Iron Industry

In the 1830's Kentucky ranked third in iron ore production in the U.S.

Dr. Watson was one of the early Ironmasters in 1841 he built the Empire
Furnace. It was called Empire because of Watson's vast holdings including
a brick house and ice house. Watson lived a colorful life. He died in
1846 leaving an estate of $160.000 to be divided between his children both
in and out of wedlock.

Daniel Hillman bought half interest in Dr. Watson's holdings in 1842

and after Watson's death built the Center Furnace., The Hillman fam:ily,
seven generations of Dutch Ironmasters, built Trigg Furnace, the largest
furnace costing $60,000, the Tennessee Roliing Hills etc. One of Daniel
Hillman's sons was Tenny - named for T. T. Watson. It has been said that
Tenny (T. T. Hillman) "was born and bred in a blast furnace.” He was bLorn in
Kentucky in 1844 and spent his childhood near Fulton Furnace in Lyon Co.
When he was scarcely seven years old the little boy was thrown from his
pony, dragged and very nesilly killed. For six years he lay an invalid, wlth
his spine permanently injured. When he became older and stronger, his
keenest pleasure was hunting and fishing. Among the Hillman household
slaves were two big kind black men who were detailed regularly to carry
little "Tenny™ cut into the woods on long hunting and fishing expeditions.
These men took faithful care of their ycung master and when, perched atop
their broad shoulders, he brought down his game, they were as proud as
though they, themseclves, had done the shootirg.

During th2 Civil War young Hillmar had charge of both Certer and Empire
furnaces. There were occasions when these plants were target of both
Federal and Coifederate forces, the firing line being first on one side of
the furnace group, then on the other. Center kept in blast, very nearly
throughout the war period, and in 1866, Daniel Hillman gave his ocy
as a present, on his twenty-first birthday. a fifty-thousand dollar interest
in the commany and made him gencial manzger. The firn name was then changed
to "D. Hillman &nd Son™: For tne next ten years Hillman worked steadily
at the furnace, in the facc of the adverse conditiens then confrenting the
iron trade. At length he found it to his advartage to sell cut, and this
he did, shortly after his (s her's death. Farly in 1879 he embarked in
the mercantile business in Nashville, Tern., purchasing a stock of iron
and hardware from his consins. All over Kertucky and Tennessee there were
Hillmans in the coal and iron and allied trades. But T. T. Hillman could
not stand being away from s blast furnace. -lust about 6 weeks after he had
taken up the lashville propos:tion, he went to the city of Birmingham.
He buil* the Alic> Furnace snid came to Birmingham to stay., In 1884 Hillman
allowed Lol Ensitey of Memphis Lo cconsolidave tre Alice Furnace Co., Pratt
Coal and Coke Co., and the linn Tron Works and thus form the Pratt Coul and

, Iron Cow ol Ensley held mei -ty coentral.
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Now T. T. Hillmap, havirg in him the blcod of .ore than seven generations

of Dutch iron workers, was not cr¢ to stand by and see himself custed by a
"Tennesgee Horse trader"” ac some ¢f Ensley's eremies termed him. For
instance, when Alice broke the record ard turnsd out one hundred and fifty
tons of pig iron, the largest daily run of ary single blast furnace i the
entire south, in 1886, the way Enoch Ensley tock on the glory was enough

to stir black blood. So Hillman brooded and figured. He saw that to
relieve the situvation he must =ither back cut or else get bchind the Ensley
crowd and buy up the majority stock of tne Pratt Coai Co., but he did not
have sufficient funds for the latter move. Hillman contacted some friends
and enlisted their capital to take up options on the Pratt Coal and Idon Co.
They then offered the options n2 tne Ternnessee Coal Co, It was a beautiful
plan and it worked. When Col. Ensley discovered the true status he turred
mad as a bull. It was of no use, however, the trade was in full swing.

The very name of the Pratt Cc. w7as submerged in the transaction - conveyed
to Tennessee Coal and Iron ard K. R. C>.. in the year i885. TCl was phaced
inte ihe U.8. Steel's Sheet and Tin Ureraticns, rlant and functions are still
virtually the same as the TCI.

vI. William Kelly

William and his brother John F. Keily originally from Pittsburgh had a
merchantile business in Philadelphixz when Wililam met Miss Mildred Gracey and
came to Western Kedntucky to visit her, He married Miss Grecey and persuaded
his brother to joia hum in purchasirng a furrnace and 14,000 acres of ore and
timber land cn the Cumberland River. The core was surface ore and when it
gave out Kelly was irpelled by two forces - natural inclination for scie:r'ific
work and shortage of charcoal or good ore.

Kelly thought that zir was fuel and that by forcing a blast of air into a
furnace partly filled wiih molten vig metal tne oxygen of the air would

unite with *he carbon and other impurit:es and would be blown from the

mouth ¢f the stack by the blast of air. Prior to this time this could anly

be accomplished by producing a tremendcus amount of heat and using an abnnd-:i-e
of fuel.

Dr. Huggins and two Eng ish employces were the orly encouragement he had.

It is believed that the Shreve Steel Co. of Cinciimati who ask Kelly not

to use his “new fangled ;rocess" was the one who tcld of his idea in tigland.
Keliy later identified cne of the Englishren ily a r.cture) as be g Becsemer.
He asked bhis wife and frierd to never tell this as long as Kelly lived.

Kelly demonstrated this process ‘n 1851, however. he had ri~ problem -~
when to turn the blast of air off. lusket of Ergland found the process
of expelling ail ite carbon a»i tlen adding the aesired asmount. DBessemer
btecame the owrer of the patert. but Kelly claimed the patent in 1857.

In 1871 in Wyandotte. Micrn. 3 legal consolidatiovn allcewed steel made by
the Kelly Pneunatic prosess o2 called Legsemer Steel. This is s~metimes
referred to as the "Crime of the 19th Century”. Kelly received $450,000
for his royalties. Itv did reduce the price of steel greatly and cause
the U.5. Lo becore tire greatest industrial nation.

Dorxs M. Crutcnfield
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The Land Between The Lakes

The Land Between the Lakes is one of the newest and most exciting outdoor
recreation and educational areas in America. Nestled between twc of the world's
largest manmade lakes in western Kentucky and Tennessee, this 170,000 acre area
is within an easy drive of more than 70 million people. This is the role of the
Land between the lakes today, however importance of position is not new to this
area. The historical background of this area is one which lends itself not only
to the development of the Kentucky and Tennessee area, but to our nation as a whule,

The first inhabitants of this area, which at the time was the 1,and between the
rivers Cumberland and Tennessee, were the Chickasaw Indians. In 1818 a treaty was
made and the United States became the possessor of what is now called the Jackson
Purchase Treaty lands. A sum of $30000¢.00 in gold was paid for this area, and
the Indian legenc. say that the gold was buried, and to date has never been
recovered. White men from North Carolina floated down the rivers to this area
and settled, Tue rivers bordering the area form natural routes of transportation,
yet also isolate the area from the surrounding country. The first white settlers
were Scotch-Irish,'a hardy, adyenturous breed of settlers:accustomed to living
in a éommunal or clan s?stem of society. For their purposes the Land between
the Rivers was geographically perfect.

Geographically the area was divided down the center by a ridge. Today this
backbone of the area is the basic route of Highway 453, the '"Trace' or as it was
known hiscorically, "Goober Pea Ridge". Branching off of the ridge were numerous
small streams which divided the area into gegographic "squares' having as their
borders the river, a stream on each side, and che ridge. It was in these 'squares™
that thz independent, seif sufficient coumunities arose., Because of their ethnic
and cu)tural background, anyone from outside the boundries of a specific

] : . .
geographic 'sqyuare!' was considered an 'outsider"
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by the inhabitants of that community. Today many of these
communities have left cemeteries where they lived, and it

is from these memorials that much information can be obtained
as to the life and customs o these peaple.

The decline of wildlife and limited croplands necessitated
the sesking of other means of survival for the people in this
area. Sal;ation was to be found in ths rolling hills of the
land. In the early 1840°s, iron ore was found to be in
aburdance in the Land between the Rivers. Not only was the
ore abundant, bui it was litersally inches beneath the surface
of the earth. This coupled with thre sbundance of limestone
and hardwoods for charcosl, brought new life to the area
between the rivers.

Dr. T. T. Watson was on¢ of the first to take advantage
of this great potential source of iron. In partnership with
the Hillman family, whose background included seven generations
of Dutch [renmasters, he soon campleted construction of Multon
Furnace. Dr. Watscn, whose memorial monument can be se¢n near
Center Furnace, died in 1846, leaving the Hillmans as sole
owners of the iron industry wkich they christened "the Empire".
In 1846 the best known, most productive, and lorgest 1lived
iron furnace was built. Having no better name to give to the
furnace, it was nared because of its location hetween two other
furnaces in the central portion of the "Erpire". Center furnace
the "Grandaddy" of them all began its life in Trigg County in

1846. The "pig" iron industry was well under way ¥ith seven

Hillman furnaces in the Land between the Rivers area. Although

new life was given to the "Lavd between ths Rivers" by the iron
industry, tragedy was to strike the area, as well as the nation

between the years of 1860-1864, the Civil War. 21
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In the election of 1860, only one voté out of 1,451 went for
Lincoln from Trigg County. Eight hundred to one thousand men from
Trigg County enlisted in the Confederate Army. One of the greatest
contributions to the South was made in the form of sheet and bar iron.
The Hillman furnaces, operated by Tennessee Hillman, furnished eighty
percent of the sheet and bar iron to the Confederacy. Other
interesting events occurred during this period of conflict, however
two of the most interesting and pessibly ironical orcar in the
"Land between the Rivers".

The first event concerns a Captain Given Campbell, a
Confederate officer from Trigg County. When the fall of the
Canfederacy was certain, a detail of men led by Capt. Campbell were
assigned to escourt Jefferson Davis, and the treasury of the
Confederacy to safety. While going through Georgia, it was decided
that the best tactic to adopt would be to split up the detail, half
going with the treasury and the other half going with Jefferson
Davis. Capt. Campbell went with the treasury, reputed to be a priceless
diamond necklace. Captain Campbell's part of the mission was
successful. He delivered the necklace to & port in Florida, and
it was sent to some South American country. It has been a
mystery since its destination was secret, and died with the Trigg
County captain. The other half of the men, including Jefferson
Davis were captured in Georgia. A ‘thion patrol was in the area of
the detail's camp. They asked a young Negro if he had seea any
"'rebels". He said that he had and told the man about the camp.

All were captuued by the Union patrol. Ironically this portion
of the story was never revealed until many years later. Contro-
versy had developed avout the attempt to escape by disguising

himself as a woman, others said that this was not true. The Contro-
22
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versy reached the "Land Between the Rivers", and the truth wes revealed.
A local orchard ownar, Richard Watkins, revealed the story to Arthur
Watkins, Circuit Clerk of Trigg County. He told his unique story
aSout how he was born in Georgia and one day during the final phases
of the war was asked if he had seen any of the Confederates. He told
them of a camp and followed to watch. He climbed a tree, and to his
terror found that he had betrayed Jetferson Davis. In his state of
fright, he flad Georgia., going to Tennessee, and finally settling in
the "Land Between the Rivers'". By this ironic twist of fate, the man
who was to protect the President of the Confederacy, and the man who
betrayed him unknowingly, lived a significant portiﬁn of their lives
in the "Land Between the Rivers", probably within a relatively few
miles of each other.

The second event concerns a young Union officer. His mission
was to capture two important forts in the "Land Between the Rivers'.
These forts were in the Teinessee part of the area. This young
officer nou only captured the forts but moved his men up the rivers to
a strategic military point and t<gan cne of the greatest flanking
movements in military history. Later in his life the officer was
to base a political campaign oun these efforts. Because of his
success in the Civil War in the "Land Between the Rivers" the
officer, Ulysses S. Grant, was elected President of the United States
of America!

Life in the "Land Between the Hivers" was not easy by any
staniard. Existance was a struggle marked in variety by tis
cdegrees of conflict with the land, and, in one case, a conflict
which gained world-wide significance.

William Kelly was a ycuiig Irishman who hezd married a girl,
Mildred gracey, from tee “Land Between the Rivers" area. In 1847,
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while watching one of the furnaces, Kelly noticed that a portion
of the iron burned hotter than the rest and the cause of this
seemed to be only a draft of cool air blowing on the portion. With
this experience in mind, Kelly decided that this was the key to
making "maleable iron" from "pig iron". "Pig iron" was the iron made
by the furnaces. It wes characterized by a brittle quality that
necessitated a two step process of rolling the iron into sheets and
reprocessing it to make it "maleable iron" which can be molded into
tools. Because of this two step process, the "maleable iron" was
expensive, and not used in great quantities. KXelly's idea was that
air could be used as fuel to burn the iron ore to a purer quality,
which would eliminate the two step process, and make "maleable iron"
practica® tu use in great quantities. Xelly told his wife about his
idea. She and her fether took immediate action. They locked Kelly in
the house and called for the doctor. They thought that he had gone mad.
Cool air on hot metal only cools the metal! The doctor examined Kelly
and decided that he was not crazy and neither was his idea. The people
in the community began to call Kelly, "Crazy Kelly". His experiments
soon caused a lack of labor at the furnace, consequently, when he was
approached by two young Englishmen who were interested in helning him,
he gladly accepted. In 1850 or ‘51, Kelly was ready for his final
experiment. A portion of the air cooled iron was lifted from the
furnace. Before it cooled, a blacksmith made a horseshoe and nails
from it, "Pig iron' couldn't be made into horseshoes or nails! His
experiment was a success.

The next morning. Kelly was surprised to finu that the two young
Englishmen had fled du g the night, le .ving most of *heir clothes and
their pay behind. Trailing the two men by bloodhounds, Kelly reached

Eddyvillc wharf and feond that the twe men had taken a riverboat north
2[;
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and were planning to return to England. Shortly afterwards a

patent was applied for by an Englishman named Bessemer. The rews

spread throughout the world that the "Age of Steel" was at hand. The
news was no surprise to the people of the "Land Between the Rivers".

One of their own people had develioped the process six years earlier.

A great legal battle followed and the pateat was awarded to Kelly, but
due to financial ruin, Kelly sold his patent to his father for $1000.00.
Eventually Kelly was to receive $450,000.00 for his royalties from the
patent. This, however, was little compared to the millions received by
Bessemer, who had obtained the British patent. Later Kelly was to make

a confession to his wife. He insisted that it remain secret until after
his death. Kelly identified a photograph of Bessemer as being one of the
two Englishmen who had fled. Kelly lived to see his invention become the
cornerstone of the world's industries, and credit given to a man undeserving.
Tennessee Hillman who operated Center Furnace left the '"Land Between the
Rivers" and built the first blast furnace in Birmingham, Alabama,
utilizing Kelly's principal. This furnace was later to become a branch
of the U.5. Steel Company.

Although K211y's idea was to bring about the "Age of Steel"
throughout the world, it was one of the principal reasons for a new
tragedy in his "Land Between the Rivers". The cheap production
of steel gave rise to a new transportation giant in Americ., the
railroad. Rails could be made inexpensively, and they reached to areas
that before had been ignored because of lack of transportat.on.
Surrounded by the rivers the "Land Between the Rivers" remained
inaccessable. FProgress brought a™out by the railroads passed this
area by. New iron ore deposits were being mined throughout the
nation. These deposits could be taken efficiently to the blast

furnaces in rail centers. There was no demand for the once
25



convenient transportation by the rivers. The furnaces closed. Even
old Center Furnace shut down in 1912. By 1919 the Hillman "Empire"
had fallen.

In 1919 all of the lands of the "Empire" were declared a
State Wildlife Refuge. The once natural deer and other wildlife
were released in the area. Most of the ironworkers left. the
"Land Between the Rivers". A few remained trying to grow crops,
and cutting the trees for the railroad ties. Llife was hard.

The hard life was endurzd by the descendents of the first
Scotch-Irish ploneers. Among themselves they retained many of
the customs of their ancestors. One of these customs was the
making of their unique whiskey. This whiskey was of the highest
quality. The men took great pride in their product. Many homemade
distilleries spotted the hills. With the abundance of wood for
cooking and storirg. and the corn they grew, they produced the
finest of "moonshine:. 7he term “moonshire' was the result of
the Federal Govermmert®s attempt to tax the people of the "Land
Between the Rivers" for tr~ whiskey. These people lived in an
isolated land, surrounded ty water; were living in a region of poor
scil; had survivea the Civil War, and had seen a once prosperous
industry die. Tney were independent people, having never asked for
help from "cutsiders”. including the Federal Government. The
government however. expected the tax to be paid. Any whiskey
that was sold tax-:1tne was, conseénuently, labeled "moonshie',
illegal liquor.

In recent years t. "I 4 i .ween the Rivers" or now the
"Land Between the laxes", has again gained national prestige.
To the people who livel here it was a loss. They were moveu
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out of the "Lind Between the Lakes" wihen it opened as a
national outdoor recreational area. Their cul!ure had
survived 150 years of turmoil and triumph- In a limited way
their moving was again turmoil, but triumph lies in the
heritage that they created. A time of rest has comc to the
"Land Between the Lakes". It's a speciel rest that reflects
a peace found in nature and in living with nature. Cnly a
few such areas still exist in the world, ar? this is one

of them. The heritage tnat remains is one ¢ importance

and service. The history of the area shows tha* this is

no new task, only the method differs. It is a proud heritage
established by proud people, and survives as a tribute to these

people in the "Land Between the Lakes".

Lynn Hodges
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EXFERCISE: Social Studies - Incation of lLand Beuveen the Lakes

Behavioral Objectives: At tre conclusion of these actirities the students
should be able to:

1. Tell in what states and countics the "LPL" is located.

2. Ident1fy the two lakes bordering th= LBL znd explain how the
two lakes are connectzd.-

3. Ident:2fy and explair the reason for having two dams.

4. Identify eight (8) snimals commonly found in the 1BL.
Pationale:

It is the opinion cof tre Envircomental Fducaticun Committee that all students
who go to the LBL should have z krnowledge of its location {states and counties,
the lakes involved, why tt> lakes were forred, why the canal was constructed, the

economic value of the laxes etr.)

We frave discovered that many studenits really have no knowls . "ke above
factors. The TYA Informavion Cernter at Golden Pord, Kentucky, wi e glad to
furnish you with bulletins such as: Land Between the lakes; Ly . “e.uween the

rhe_Lakes

Lakes_Fact_Sheet; TVA Today; Welcome zo Lake Barkley; Land Ez. e

Project Report; and a map of the arez. 411 ¢f the answers (o t:~2s: questions can
be fourd in these bulletins and on the map.
It is our feoelirg tnst ihe stay within the LBL of the st1 -~ wiil be much

more meaningful as the result ol this activity.

Activity I. Locaticr of the Land Between the Lakes
to In what sta'c or states 1s the Land Between the Lai. . ¢ ~Ad?

2. In what co.ities is the LBL located?
3. What is the Jap of tie luni of ths LBI with respec’ t ~ompass?

L. What lakes tordrr the LEL?  Cn whicsn sides?t

5. Eow were t-neso lakes fornceds



Activity II.  Purposes behind the formation of the Land Between the Lakes.
1. Who built the dams that formed the lakes?
2. Why were the dams built?

3. Why was the canal at the north end of LBl dug?

Activity III. The economic value of the Land 3etween the Lakes and the lakes
adjoining it.
1-‘>Why are these lakes important to the national economy?
2. wﬁy are these lakes important to the economy of Western Kentucky?

3. What happened to the farms along the rivers when the dams were built?
Was this good or bad:

4+ What has happened and is happening to ihe tax base of the counties
adjoining the lakes? (Optional)

Activity IV. Use of the Land Between the Lakes.
1. ®hat does TVA intend to do with the entire LBL area?
2., Is the use of this area for tris purpose good land use?
3. What is the purpose of the 5,400 acre Conservation-Education area?
4. What facilities attract tourists to this area?

5. Why are there so many wild animals found in the northern area of the LBL?
James M. Major

NOTE: Use worksheet map to locate points of inlerest as well as lakes, rivers,

states and counties.
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al Studies - Location of Land Between the Lakes Work Sheet

EXERCISE - Soci




FIELD ACTIVITIES

as developed by

Staff and Others
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OPERATION DAYWATCH
Exercise - Observation - Use of the senses
Behavioral Cbjectives:
Following this exercize, the student should be able to:

1. Tell the temperature, wind direction, cloud cover
and whether it is clear or cloudy.

2, Tell the vlants, the colors, the odors, that surround
him,

3. Separate natural from man-made sounds that are audible.
Materials:
Thermometer, compass, pencil and pad
I. Activity - The weather

What is the temperature? Date

Whick direction does the wind blow from? Time Cbservation
Is the wind light, moderate, strong?
Is there fog or dew?
Is it clear or cloudy?
Iy it raining? snowing?
II. Activity - The sky
What can you see in the sky?
Is the sun high or low?

What colors can you see in the sky?

Q N
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Page 2 - Operation Uaywatch
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Activity - The Earth

What can you see?

What can you smell?

Low does the ground around you feel?
How far can you see?

Whet living creatures can you see?
Activity - Sounds

Describe the sounds that you hear
What do you think causes these sounds?
Can you hesr sounds caused by humaus?
What are tl:ese human made sounds?
Activity ~ Yourself

How do you feel?

What are you thinking abcut?

At this point, whet would you like to do?

Time

James M. ldajor
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OPERATION NIGHTWATCH
Exercise - Observaticn - Using the Senses
Behavioral Objectives:
Following this exercise, the student shculd be a%le to:

1. Tell the temperature, wind direction, cloud cover, and
whether it is clear, cloudy, raining or snowing.

2. Point out and rame two or more constellations.
3. Describe sounds

4+ Distinguish between natural and man made sounds.
Date

Materialss
Time Observation
Thermometer, compass, pencil and pad

I. Activity - The weather
What is the temperature?
Which direction does the wind blow from?
Is the wind 1light, moderate, strong?
Is there frg, or dew?

Is it clear or cloudy?

Is it raining? Snowing?

II. Activity - The sky
What can you see in the sky?
What is the phase of the moon?
What constellations can you see and name?
Are there any "shooting stars"? Where?
Which direction do the "shooting stars" move?

What colors can you see?

33
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Page 2 - Operation Nightwatch

111,

Iv.

Activity ~ The earth

What can you see?

What carn you smell?

How does the earth within reach feel?
How far can you see?

What living creatures can you see?
What colors can you see?

Activity - Sounds

Describe the sounds that you
hear.

What do you think causes those
sounds?

Can you hear sounds caused by
humans?

What are these manmade sounds?
Activity - Yourself

How do you feel?

What are you thinking about?

At this point, what would you like
to do.

34
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Map and Compass Activity

Behavioral Objectives: Stucent will be able to tale a compass and a mag of an
unfamiliar area and move with confidence from one area
to another.

Materials: Compass
Map of 1BL area
Sample Map
Markers

Procedure: Use your compass in solving the sample problems
provided by your teacher. After completing this
exercise, you will be ready for an outdeoor exercise
using a map of this area and your compass.

Your group will be assigned certain areas to locate
from the map. At each location you will find a marker
which you arc to ccllect. After completing the neces-
sary stops. you are to return to your starting point.
Groups ray be timed during this exercise, and if so,

special titles will be awarded each grouip.

n 35
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Map an.d Compass Problems

C Whaw Compass Reading Co
A B You ret in going from: ‘
1 . [ ] g g ]
AtoB ?
BtoC ? ,
C
B F 4
2 4 Bto A ?
BtoC ?
CioB ?
5 BtoD ?
’
A
]

1. What is the height of Hill B?

2. What feature is shown on H*'' A?

3. What compass reading do you
get from A to B?

Contour Interval - 10

36
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EXERCISE - Compass — Shootin~ and Following an Azimuth

Behavioral Objectives:

should be able to:

Shoot an azimuth and follow it.
Pace a distance.

Demonstratc the ability to complete a compass course without reference to
land marks, arriving at destination with an error or no more than two paces.

Materials:

Activity:

Compass

Compass Course #A

1.
2.
3.
L
5.
6.
T

Locate a starting point which you can recognize.

Shoot an
Shoot an
Shaot an
Shoot an
Shoot an

Shoot an

azimuth
azimuth
azimuth
azimuth
azimuth

azim:th

Compass Course #B

of 195° and follow i* for 60 paces.
of 2u0° and follow it for 4O paces.
of 289° and follow it for 70 paces.
of 19° and follow it for 80 pacec.
.2 58° and follow it for 70 paces.

of 15h° and follow it for 65 paces.

Locate a starting point which you can recognize,

azimuth
azimuth
azimuth
dzimuth
azamuth

azimuth

of 238° and follow it for 70 paces.
of 199° and follow it for 80 paces.
of 1090 and follow it for 70 paces.
of 580 and follow it for LO paces.
of 15° and follow it for 50 paces.

of 33h° and follow it for 65 paces.

How do you shoot an azimuth?
What was your starting point?
How much did you miss your starting point?

Why do people whose paces are different arrive at the same place?

1.

2. Shoot an
3+ Shoot an
4 Shoot an
5. Shoot an
6. Shoot an
7. Shoot an
Questions:
1.

2

3.

Le

5!

Did you miss your destination by two or less paces?

37 James M+ Major

After the completion of this exercise the student
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EXERCISE: Compass Walk

Behavioral Cbjsctives:

At the conclusion of this exercise, the student should be able to:
1. Mak:z an azimuth reading and follow it.
2. Measure distances 1n terms of paces.,
3. Convert distance in paces into distance in feet.

L. Demonstrate the ability to complete a compass course and arrive
within twenty feet of the ccurse destination.

Materials: Compass

I. Activity:
Determine length of one pace {distance petween two successive left foot
prints) by pacing of 100 fest twc or three times and dividing the average
nunber of paces per 100 feet into 100 feet.
Practice taking st least six azimutn readings on six different landmarks.
Follow at least one of the following compass walks:

Compass Walk # 1

1. Start at the flagpole. Take an azimuth of 132° . Walk 76 feet
on this azimuth to a large Lree.

2. At the tree take azimuth of 1140o and follow it 380 feet to a
campfire site.

3. At the campfire site, take an azimuth of 274° . Walk about 850
feet to the birdhouse.

4. From the birdhouse, take an azimuth of 20° and follow it abgut
12C ifeet to a cedar tree, leaning toward an azimuth of 1087,

5. At the base of ihe leaning redar tree, take an azimuth of 550
to the back porch of the dining hall.

Compass Walk # 2

1. Start at trangformer pole # 47 en circular driveway. Take an
azisuth of 577  Follow this azimuth 540 feet to a boat.

2. At the t-3', tuke an azimuth of 12°. Follow this to a tree
stunp nrar the waters edge.

38
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T Activity: (cont.)

Compass Walk # 2 (cont.)

3-

1.|.-

5.

At the stump, take an azimuth of 288°. Follow this azimuth to
trail in woods. You will see a large white box at the end of the
traile Follow trail to white box. (weather station)

o}
At weather station, take an azimuth of 196 ., Follow this azimuth
t¢ main path.

At main path, shoot an azimuth of 160%. Follow this azimuth to
the rear of the dining hall.

Gompass Walk # 3

QUESTIONS:

ERIC
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1.

Leave dining hall by rear door. Take an azimuth of 3&00 and follow

until white weather station is in view through the trees.
Take an azimuth of 16° and proceed to white weather station.

At weather station, shoot an azimuth of 3000. Follow this
azimuth to a2 deer stand in a tree.

At deer stand tree, take an azimuth of 1610. Follow this
azimuth to a tree with a large patch of lichens about seven
feet above the ground {also has several broken limbs leaning
against the base of the tree).

At this tree, take an azimuth of 116° to an old thorn tree about
three feet in diamster at the base.

At thorn tree, shoot an azimuth of 170o and follow it to the
back porch of the dining hall.

What is an azimuth?
What is a pace?
What is the length of your pace in feet?

How do you convert paces into feet?

Rohert E. Farmer
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EXERCISE - Contour Mapping

Behavioral Objectives: At the conslusion of this extreice, the student should be able to:

1.

2.

6.

7

ldentify a discrete area

Convert measurements to sca'e

Read a campass and follow an azimuth

Sight a point by using a transit, {Frgure 1) and rod {Figure 2)
Plot points on a graph

Order information gathered by entire group.

Interpret the finished contour map

Materials: Pofar graph aper, compass, measuring tape, rod. transits, and flags (plastic ribbons tied to wire segmen
N

Line
Level

= J'SF

- SN A
i %__ ] ~f::? Sighting Tube /
)T Red ,
yd Tape 3
1
\ .
6' Plumb Bob
5!
¢
UL \
Transit Rod
Figure 1 Figuie 2

The transit sighting tube can be lower at 1° leve!s 1o suit the he-ght of the students Suntable adjustments
can be made with the rod These dimentions give 3" contour lines with a 5° eye level

ERIC
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Activity:

1.  General survey of area to be mapped by the entire group. Fix boundary lines. (An island, wooded
area, or other natural boundary is beneficial.)

2.  Select a focal point. {Usually the highest point in the area.}

3 Orient the polar graph pagper.

4. Establish a reasonable scale so finished map will be appropriate to graph paper. Record this scale
in the map legend.

5, Divide into survey teams. Assign each team a specific direction to establish 3 foot changes in elevation
from the focal point to the outer limits of area. Mark the outer limits point with a flag indicating the
degree reading. (Suggest a difference of 450 between each survey line.)

6. Measure the distance between each 3 foot change in elevation and record these points on the graph paper.

7. Continue the survey lines until the entire area has been plotted.

8. All teams come together to combine data and connect the corresponding paints with lines.

Optional:

9.  Assign each team the boundary line from the flag placed on the outer limits clockwise to the next flag.

10. Map the boundary, if it is irregufar, by laying off a line of reference using a compass to determine
direction Measure offsets by finding the distance from the line of reference to the boundary at
reasonable intervals. Adapt these distances to the scele being used and record on the graph paper
map. Connect the point to complete the boundary lire. (Figure 2)

J
M : 1
! i | !
f i i ]
| i L \
Line of Reference

11. Combine all boundary lines

Questions:

1. How are the survey lines comparable to the latitudinal and the longitudinal lines?

2  How could the map be more accurately constructed?

3 Cuanyou give any other way to plot the irregular boundary lines?

4. How could this map be beneficial?

Dorris Crutchfield
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EXERCISES: Ecological Succession - Plant Commurities

Behavioral Objectives: After completing these exercises. the student should be
able to:

1, Identify a plant cormuraty.

2. Distinguish betwesar deciducus znd evergreen trees.

3. Distinguish petween woody and hertaceous piants.

L. ldentify lichens.

5. Tdentify mosses.

6. identify ferrs.

7. ldentify fungi.

8. Identify grasses.

9. Distinguish different water plants
10, Peoint out and count tae different kinds of plarts in a given aréa. {Mimi-community)
11. Tell the steps in bare rock succession from the rock to the hard wond forest.
TERMS AND SYMBOLS

Commiunity: A1l tne livirg things that exist as closely related
members in en irea.

Ecology: dow living tnings get along with eacn other in a community-
Succession: Any crange in plant life in the direction of "higher" forms.
Herpaceous plant- Lny cor-wooay o1 soft-stem plant wnich dies down to the

ground at winter - grass weeds. smz2ll rlovering plants.

Perennial plant: A plant lasting cr active thrcughout the whole year.
Deciduous- Plants wnich shed tneir leaves each year:

Evergreen: Plants which have greer leaves throughout the year.
Litter: Decaying matter coverinrg the arth's floor.

Atundance: The rumger ¢f plarts belerging Lo the same kKind within

3 given area.
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Deciduous Woody Plants { More than 10 feet tall)
Deciduous Shrub or Bush { Less than 10 feet tall)
Evergreen Woody Plant
Grass and Herbaceous Vegetation
Moss Plants
Fern Plants
Litter
Fungi
ACTIVITIES:
No. 1 - A Land Community - Plant Succession
Purpose: To examine the competitive and cooperative relationship that exists
among the living things in a small area. We want to measure the
abundance of the different kinds of plants found in the community.
Your teacher will mark off an area and assign you a starting position.
Fach student will make a map of the area. Make symbols like those shown on
page 1 to represent the kinds of plants you find. Count the number of the
largest plants and draw in a symbol to represent each one where you see them
growing in the community. Do not attempt to count all the grasses, t 't put

symbols in the grass area.

BE AS CAREFUL AS YOU CAN TO RECORD ACCURATELY THE NUMBER AND {INDS OF PLANTS
THAT ARE FOUND GROWING IN THE COMMUNITY-

Exercise No. 2

A STILL WATER COMMUNITY - A Small Pond

Describe the appearance - size, color, structure - of the plants found:
1. Floating on the surface of the water.

2. Below the surface.

3. On the bottom. {Use weighted line and hook)

4. Do you see plants growirg up out of the water? What kind?

5. Are all water plants the same?

6. How are they different?
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Successiot. of Plants

7. Do you see any animals attached to the plants?

8. Decay materials from plants and animals settle down on the bottom and fill
up the pond, Woula tre pend fill up more rapidly in the deep or shallow water?

9! Why?
10. How do the plants living on the bottom of the pond get sunlight?
Exercise No. 3 - A Bare Rock Community

Purpose: To compare the kinds of plants fourd in the pond with those found
growing on rock surfaces.

.

Remember that eacih area you study - small or large - 1s a Communri®y.
It is only a small_part of a larger Community.

The plants you find growing on the rock surfaces rerresent the 1st stage (primary)
of plant succession.

1. Examine the plants CAREFULLY WITH YOUR MAGNIFYING GLASSES,

2. Descrike the color of plants,

3, How large are the plants?

L. Are they anything like the plants you found in the pond? How are they different?

5. Do you find these plants growing as SINGI® inaividrals or growing in a MASS
or COLCNY?

6., Do you know wrat a LICHEN PLANT is?
7. It consists of 2 plents. Can you name them?

. 8, How did thesz plants find their way to the rock surfaces?
9. Do you see any flowers on tne plants?

10. VWould you call them "flcwering" or "non-flowering" plants?

11. Do you suppose the lichens are treaking down the rock surface into smaller
particles?

NOW TURN TO A COUPLE OF NEAR--BY TREE TRUNKS.

1. Carefully examine the trunks for small forms of plant life.

2, Do you find any?

3. Are they anything lire those found on the rock surfaces?

L. Do you thirk #l1l the l.crens are the same size and kind?
ERIC .
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Exercise No. 4 - A MOSS COMMUNITY

Purpose: To compare the moss plants with the kinds of plants found in the

1.
2.
3.
b
5e
6.
7.
8.

water and with the lichens found on the rocks.
What is the color of mosses?
Are they larger or smaller vhan lichens?
Do they have roots?
Do they have stems?
Do they have leaves?
Are they flowering or nonflowering plants?
What are the soil conditions where the moss plants are growin:?

What are the "light"™ conditions of the moss Cormurity?

Exercise No. 5 - A FERN COMMUNITY

1.
2.
3
b
5e
6.

7.
8l

Do you find mosses in the Fern Community?

Are the ferns considered "lower" or "higher" than mosses?
Why are the ferns larger than the mosses?

Do the ferns have roots? Stems? Leaves?

Are the ferns "flowering" or 'non-flowering'"?

Do you see any improvements cver the soil conditions found here compared with
th2 bare rocks and moss communities?

Did the plants have anythirg to do with the changes of the soil?

Do you find any "higher" forms of plant life growing among the mosses and
ferns?

Exercise No. 6 - OPEN FIELD COMMUNITY

Purpose: To observe small seed plants establisling themselves and making a soil

conditions suitable for "higher" plant forms to invade the community.
We will want to LOOK CAREFULLY for as many different kinds of plants
as we can find.

Your teacher will first have you observe a small area the size of a hula-hoop in
the open field Community and then direct you to the small stream Community for
a comparative study.

O
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Make a list of the different kinds of plants you are able to find. Look very
carefully on the surface of the ground.

Count the number of each kind of plant in each of these two Communities.
Exercise No. 7 ~ 7 4iE WOCDLAND TRE+ COMMUNITY

Purpose: To observe how all the plants have bullt up the soil enough to
establish the "higher" form of rlants--the flowering, woody trees.

Observation only-

Are &1l the woody trees the same kind?

Would you say there is variety among the woody trees?
Can you detect any soil improvement?

Exercise No. 8 - A FUNGUS COMMUNITY

Purpose: To compare color, size, structure, and place of growth with other kinds
of plants we have found.

Look for plant life on the trunks of fallen trees and dead stumps.
Are the plants "green" or 'non-green"?

How do they get their food?

Do you find any similar plants growing on the living trees?

Do they have leaves?

Do they have flowers?

How do they make new plants?

Are they "lower™ ¢r “higher" than green plants?

Charles A. Cissell
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Exercise: Fungus Among U-

Purpose: To study reproduction in a mushroom.

Behavioral Objectives: At the conclusion of this inquiry the student
will be able to identify:

A, Spores 6. a .ushroom
B. Gills of a mushroom
Materials: Fresh mushroom, sheet of white paper, rlass tmbler, mw.ll
brush, microscope slide, cover glass, ¢ mpsuri micrs cope,
glycerine: water solutionl 1, knife.
Pach student is t¢ 70 c¢ut into the field and collect a mushroom.
Bring it back to the laboratory- Examine 1t.
Tte mushroom itself is the iruiting body of this particular fungus.
It consists of a stalk and umbrella-like cap, Look at the underside of
the cap and find the giils. Cut the cap from the stalk ard put the cap,
gill side down, on a piece of white paper. Cover the cap with a tumbler
or some other object that will protect it from air currents. Set the
cap, paper, and tumbler in a place where it will not be disturbed. The
next day uncover and remove the cap by lifting it straignt up from the
paper.
1. What do you observe on the paper:
2. What is the relation b. 'veen what you se& on the paper and the
structure of the mushroom cap?

With a small damp brush, remn. ~ some of the material on the paper
and place it on a microscope slide. 1 a drop of glycerine and water
solution. Examine under both 1w an. hign power.

3. Approximately how many par:icles are there in the sample you are

observing?

L7
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4. Using this number, estimate the total numbei of such particles coming from
the mushroom.

?, If we assume that these particles are reproductive spores, how could you
account for the fact that the world is not covered with mushrooms?

6. How numerous would mushrooms be if they only produced a small fraction

of the mumber of spores seen here?

Appropriate for grades 5, 8, 10

Joe Milam
Rickie Hicks
Shirley Menendez
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EXZXCISE FLANT POPULATICON AHALYSIS

Purpose: To vrnderstard the structure of the comrunity, identify inter-
relationships betweer. species and tc estiwate the relative importance
of species.

Behavioral Objectives. At the conclusion of tnis investigation the student will
be able tc:

A. adentify & tree, shrub. seedling. sapling. and herb.

B. calculate the populat.icn dencity of trees., shrubs, seedlings,
saplings, and herbs i1 & ouadrat.

The number ard Kinss of plants 1n any envircneent are usually deter-
mined by counting all scecimens in a givea sample area. The two kinds
of areas used mosi froguently are squares anda strips, the former called

If many guadrats are 'to be estzblished by using a rope or chain of a
certain length, ard ther nmarking cut a2 square iwith 1t. The type of
vegetation to be aralyzed determines t' = size of the quadrat. Thus a
square with 10 neter sides is ofter uzed - tre2s, 5 meters for shrubs,
and 1 meter for nerts. Tho snaller sjyusres may be within the larger,
and thus the number of snrups in trne 5 meler square multiplied by 4 will
give the projected nurkter of shruos 1r tne 10 meter square; and the
number of herbs 1r the 1 meter sguare fult:pl:ed by 100 will give the
projected rumber of hercs 1n trhe 10 meter square. Counting 1s sometimes
implemented by the remsval of trns plants as they are noted.

Where the vegetst:on is varied :n type. so that selecting typical
quadrats is difficult. a transect may be used, This is a line or strip
of narrow wiath exteriing tarough a curmunity. 411 the plants in the
strip or along tre lirs may be enumerated 4 scheme similar to that
employed in quadrats may b2 utilizsd to simplify the counting of trees,
shrubs, and herbs.

Gathering yplant catz. Ir &

e cearunity 1t is convenient to
divide plarts 1ntc three grivps. tre

1

1

[
s. snhrups, and herbs.

A tree 1s s tall wiooy plant with 3 single stem (trunk) Trees
over 5 cm in dismeter | sbout 19 owoin circumference) are studied in the
main quadrat  Scne attwiett shoula ce wade 1o 1dentify the kinds of trees;
usually the erd of a ‘wig witn a few leaves s a suificient specimen.
Trees that form tns cancyy {(tie forest top. wrecn receirves a direct
sunlight) shoulc te noted separately froa those that do not reach the
canopy- [If comparisons are tou o2 nade beiween areas studied by different
teams. a count of tre trzes {e.tier bty species or just as "trees") should
be made. A Turther refincrent may be narde by measuring the trees with
calipers !for aisreter) or with a tape ‘for circumference)

Shrubs are w2:.ay rlants tnat brasch at or near the ground and there-
fore lack trunks. Jz2p args are sivily young trees with trunks 1-5 cm
in diameter. Bcty siiote zna s3plings shoula be studied in an area smaller
than that used for tne trees i tne trees nave been i1dentaified by
species, then the saplings shoule be, toe Counts of tne saplings may
be made and rela <ot t~° tre counis of trees 2f the same species. Becuuse
it 1s often difficult to wistinguish 1ndividuals, counts of shrubs may
have to be spproximate

ERIC
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Herbs (in the ecological sense) are nonwoody plants that die back
at least to ground level in winter (1n the tropics they are more
difficult to describe.) Tree scedlings are very young trees with stems
less than 1 cm in diameter. Both herbs and seedlings should be studied
on small quadrats, but you may wish to have several of these per team area.
A spade may be used to dig a small trench along one side of the "hero
quadrat." and the relationships between the underground parts of the
plants may be noted. HNote, also, the presence of toadstools, mushrooms,
and other fungi. Again. if your class is making a comparative study,
counts of the differert species of herbs and saplings srould be made.
Finally. the proportion of this quadrat that is covered by moss may be
estimated.

In nonforested areas tre directions given above can be adapted to
the nature of the ~-mnunity  Special prcblems may arise, however. In
a lawr, for example., there ‘2 no need to count blades of grass; but a
counl of the "weeds" might be of some value. esperially if comparisons
are made between a well-trodder area and a protected cne. A frame may
be useful for this work-

Studying the Dsta The data gathered ty ezt tcam must be exchanged with
other teams. This can test be done by placing teaw data on stencils from
vrich copies can be made for 311 members of tre class. Team leaders
should devise a form that will permit easy corparison.

Here is a sample of questiocns you .hould consider:

1. What preducers are in the cornunity? This can be answered by
using general terms like "trees.” "shrubs." etc.. or by naming the various
species in your 1list.

2. Are producers abundant or rare? This may be answered in general
terms or with density figures.

3. If there are different groups of producers, which one of them
seems to contribute the mosv towara producing food?

L. Are there layers of prodicers? 1f so. what relationships ~an
you find between producers in different layers?

5. Does the commurity produce all its own food, or is food carried
in from heyond the commanity boundaries? What evidence do you have for
your arnswer?

6. What consumers are in the cormunity? This, too, may be answered
With such general terms as "insects,” "spiders.," "birds."” etc., or with
names of identified species.,

7. Which consumer orders {(first. second, etc.) are represented?
What evidence can you point ot that supports your answer?

8. If som2 guantitative oata have been obtained, what relations
can you fing tetween rne numbers of a particilar organism and the
numters of ancther organism that eats it?

9. Besides evi.ence of food relationships. what evidence do you
have that ary ore species irn the community affects another?

A survey of a cunnunity shosid raise more questions than answers.
In studying the data, part of trne Job is te look for questions that need
answaring.

Appropriate for gradecs & =zni 10.
Joe Milam

Rickie Hicks
Shirley Menernde:z



EXERCISE: PLANT SUCCESSION

Ain:

To show the cnange in vegetation in one area over a period of
125 years.

Concepts:

1. As different plants come into an environment the environment
changes.

2, As the envaronment of a plant changes, the plant becomes better
suited or poorer suited to the environment.

3. When the environmernt of the plant becomes too unsuitable, the
plant will die.

4. The replacement of one plant by another over a period of time
follows a predictable pattern.

——— s = =

1. Environment

2. Succession

4 Ecology

4. Climax vegetation

5. Shade tolerant

Evaluation:
1. How do plants affect environrent?
2. How do animels affect environmeni?
3. What are some other factors influsncing environment?

4. What 1s ecologoy? Give examples.

5.
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Locate a grassy, open rield rear a forest.

a. If a piece of opan land i1n the eastern U.S., is left
completely alcne by man, it will eventuzlly be covered
by large timber. This process may take up to 125 years.

The purpose of this lesson is to demonstrate th2 various
stages a piece of land goes tarough over this 125-year
period. At each stop. you must imagine that you are
looking at this original piece of land at some future
date,

b. This is what the land looks like in 1968.
c. What is the vegetative cover?T Anazwer- Grasses

d. We are now ready to take 2 time machine trip into the
future

Locate an opening similar to that abeve but covered by brush
or saplings two to five ycars ola.

a, This is 1971.

b. Do you thing these plants have heavy or light seeds: NOIE:
Pinies sumzc, 2lm, and sassafras are typical light-seeded
plants; oak, and hickory are heavy seeded plants.

c¢. Why do most o. tne plant$here have tins type of seed?
Answer: Osk and hickcry sceds fall, roll, or are carried
by squirrels to their locaiions; thus they are usually

close to a garert tree. Fine. sumac. elm. and sassafras are

blown or carried by birds to their location; thus they may
be found far from the parent itree.

d Note the understory rlants. Trere are still many grasses
and weeds growing here,

Locate an ares which was onee open but now rzs trees 6 to 12
years old o .t 6 to 12 feebt t3ll),

a. Tnis 15 197€.

b  Note the understory. Are ther? many grasses and weeds, or

have these been replaced by d:frerent plants? Why? Answer:

Th=> environment has changed; there is no longer adequate
sunlight for the origin3t vegetation

c« What 1o this replazerent of one vype of vegetation by a
difsreant type cailed? Answer: Plant succession.
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6., Llocate a stand of small sawtimber-size trees {12 to 16 inches in
diameter).

a.

b.

This is 2023, the larger trees are 50 to 60 years old.

Are there more or less small trees and brush in the understory
than there was in the pole stand?

Why? There are more small trees because the environment has
developed to the point where it is favorable for the growth
of shade-tolerant plants. Maple and pawpaw are two examples
of trees that can live under the shade of larger trees.

Why are some of the smaller specimens of sun-loving plants
such as oaks and hickories dying? They are less vigorous
trees that canrot tolerate the competition for light or
moisture. This natural thinning gives the stronger trees
more room to grow.

Why are some of the overstory trees considerably larger than
others? .

Answer:

(1) Scme of the smaller treces are the same age as the larger
ones but are losing the battle for moisture and light.

(2) Some of the sméller trees came in to fill in space after
short-lived trees such as sumac and sassafras dies out.

7. Locate a stand of large mature sawtimber {16 inches and larger in
diameter).

ERIC
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This is 2093, the largest trees are about 125 years old.

Are there more or less understory trees than in the small
sawtimber stand. Answer: More.

Why?

{1) Some of the larger trees have died creating open spaces.
There was an abundant supply of seeds on the forest floor
to take advantage of the available light and moisture.

(2) Many supressed trees live as inconspicuous seedlings

until the overstory starts to open up. These supressed
trees are large enough to be noticed how.
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d. What are some cther factors that may have influenced the
change 1in vegetation?

Answer:

{1} Amimals could have influerced the change. For examples
A sudcen increase in the rabbit population here due
to the filling of Lake Barkley resulted in a shortage
of focd. The rahbits almost completely eliminated
the surac for one season ard much of it failed to come
back hecause the sweetgum took its place.

{2) Fire ‘non Occurred or this particular location).

{3) Others

e, The total relationship between a plant and its environment is
known as plant ecclogy- What are some of the environmental
factors we have covered thus far?

(1) Competition betwesn plants for light and moisture.

(2) 1nfluence »f animals on plants.

L. Iocate an area once open but now covered with trees four to six

5-

inches in diameter.
a. This is 1981. the trees are 12 to 15 years old.

b. Note the understory. There is very little sumac and similar
species left.

c. Observe the overstory. Trees with short lives such as sassafras
look unhealthy if there are evea: any left. Slower growing trees
are overtopped and are losing the battle for moisture, light, and
minerals. Competition amecrg plants of the same spceies is evident.

Locate an area once cpen but now covered with pole-sized trees
(4 to 10 inches in diameter).

a. This is 1991, tue trees are 15 to 30 years old.

b. How mary different species of trees are there left in the overstory?
Answer: The overstory consists almust entirely of oaks and hick-
ories--the short~lived trees have died out.

c» How many understory species are left? Answer: The understory

is almost bare because very little sunlight and moisture is
available,
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Do you think that the small timber in this stand will grow as
tall and straight as the swmall timber growing on an old field?
Why? Answer: Many of these trees have crooked tops and

poor form because they were supressed so long.

Predict how this area will lock in another 100 years without
any management.

Auswer:
{1) Trees of all ages present.
(2) More shade-tolerant trees in the overstory.

{3) More heavy-seeded than light-seeded plants.

Forest management includes mamipulating the ecology of an area to
produce the most desirable trees. Some of the ways this is done
include the following:

aa

By harvesting groups of trees to create openings. Even-aged
groups of sun-loving trees will scon become established in
these openirgs

By cutting or chemically killing undesirable trees.

If this area were covered with pine trees, man could keep it
in pine by burning off the understory every two to five years.
Pines are much more resistant. to fire than hardwoods.

By harvesting the less vigorous trees before the entire stand
15 mature. man can improve the growth of his best trees by

giving them more light and moisture. At the same time, man can
get income from his Lree crop before it is fully ripe.

T.V.A. FORESTER LESSCN PLAN
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Outdoor Education--Land Between the Lakes

Title: A Study of Deciduous Twigs--Winter or Early Spring

Objectives:

1. Develop skill in making accurate and thorough observations.

2. Develop skill in communicating observations both verbally and visually.

3. Develop skill in being able to distinguish both pertinent and irrele-
vant physical properties.

L. Develop skill in comparing different science objects in order to deter-
mine likenesses and differences between them.

5. Develop skill in constructing a suitable classification scheme built
upon observed data or the ability to devise an identification scheme or

" both. .

Procedure:

ERIC
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Each student should have a 10 X lens.

Attention should be called to a particular tvig (suggest hickély)

Students should be urged to record all observations they can. {On request
naﬁes of structures should be furnished by instructor, such as bud rings,
bundles, leaf scars, pith, lenticels, node, terminal bud, lateral budé,
alternate buds, and opposite buds)

Students should describe their observations and should be asked to make a
line drawing ol the twig.

Students be encouraged to indicate any abnormalities due to injury from
climate and insects.

Students should have their attention called to other twigs--oak, tree of
heaven, walnui, poplar, sycamore, maple,'ash, sweet gum, etc. (1t is only
necessary to avoid too many of the same genéré in order to have twigs with
different characteristics)

After sevcral4twigs have been observed, the students, would be asked to see
if they can find a way tc classiry the observed twigs (possibly by a dichoto-

mous key if time allows--or by separating them into groups Ly specific observed

characteristics) 56



Common Name

Tree of heaven

Ash

Walrut

Sycamore

Maple

Popular

Hickory

Oak

Buckeye and Horse Chestnut

Tulip tree

Genera

“Ailanthus

Fraxinus
Juglans
Plantanus
Acer
Populun
Carya
Quercus
Aesculus

Liriodendron
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TWIG KEY

DIRECTiONS: Examine the twig. Then read carefully descriptions A and AA. The
twig must be described by one of these points or it cannot be identified by this
key. (A maple twig, for instance, fits in point A, since it has opposite leaf
scars.) Then proceed to the points under A, taking B and BB, and so on until
you have an answer. If the twig you are trying to identify fits first under A4,
then consider next the descriptions under E and EE, and so on until you have an
answers

A, LEAF SCARS AND BUDS OPFOSITE FACH OTHER. SEE B AND BB.

B. Twigs and buds red to brown: the maples.
See C and CC.

C. Buds brown, sharp-pointed: sugar maple
CC. Buds reddish brown, blunt: silve:r maple
BB. Twigs stout, gray-brown, buds dark to black: the ashes. See D and DD.

D. Buds rusty color, bark brown with diamond-shaped figures:
white ash :

DD. Buds black, bark gray, smooth: Dblack ash
AA. LEAF SCARS AND BUDS ALTERNATE ON TWIG. See E and EE.

E. Terminal, or end, bud with a c¢luster of other buds around it}
fruit is an acorn: the oaks. See F and FF.

¥. Buds charp-pointed: the black oaks
FF. Buds blunt-pointed: the white caks
EE. Terminal bud borne singly. See G ard GG.:

G. Buds with three or four scales standing away from bud,
, bark in loose, hanging sheets: shagbark hickory

GG. Buds with close-fitting woolly scales, pith in twigs cream-
colored: black walnut
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{oles where sap
flowed into leaves

BEECH
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Exercise: FLOWERS
Purpose: Our purpose here will be to examine the structure
of a flower and to determina the reproductive functions

of its various parts,

Behavioral Objectives: The students will be able to:
1. TIdentify the structures of a flower
2. Contrast and compare the sane structures in dif-

ferent flowers.
Materials: Flower. hand lens, razorblade. or knife

Each student is to go out into the field and collect one
flower.

Before you dissect the flower to see the parts on the in-
side, look at. the outside.

The cutermost whorl of floral parts may be green, leaf-
like parts which protected the flower bud when it was young.
These are called sepals- In some flowers, lilies for example,
sepals seem to be lacking. Actually they are present and look
like an outer whorl of petals. Petals are usually large and
colored, and lie just inside the sepals. Both sepals and petals
are attached to the enlarged end of a branch. The enlargemznt
is called the receptacle. These three parts of the flower are
called accessory pai'ts because they are not directly involved
in sexual reproduction.

1. What functions can you suggest that petals might have?

Now review the structure cf the essential parts of a flower
by siripping the sepals and petals away. You will find a central
stalklike body surrounricd by five to 10 more delicate stalks,

each ending in a little sac. The small sacs are anthers in
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which thousands of tiny pollen grains are produced. Each anther,
with its slender stalk, is a stamen, and these make up the male
parts of a flower. The number of stamens varies according to the

kind of floweir.

"2, What is the number of stamens on the flower you are using?

3. What are som: of the ways in which polien is carried from
the anthers to the femaie part of a flower?

The central stalk surrounded by the stamens is the female
part of the tlower, called a carpel or pistil. It is camposed
of an enlarged basal part, the ovary, above which is an elongated
style ending in the stigma.
$,+ How is the stigma adapted to trap the pollen grains and to
provide a place for them tc groﬁ?

With a very sharp razor blade, cut the ovary lengthwise.
Using a hand lens or dissecting microscope, look at the cut sur-
face.

6. How many ovules can you see inside the ovary?
7. How close to the egg can a pollen grain get?
8. If the pollen grain cannot get the egg directly, how do you

suppose the sperm cells produced by the pollen reach the egg?

Appropriate for grades 5, 8, 10

" This exercise is limited to a time when the students can col-

lect 1 flower each in the field.

Joe Milam
Rickie Hicks
Shirley Menendez
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Exercise: Pond Community

Purpose: To develop skills in doing field work in the pond
community

Behavioral Objectives: After conclusion of this investigation
the student will be able to

1. State specific examples in tle area
that fit into the pyramid of numbers.

2. State examples of food chains observed.

Pond Community

As lakes fill in, they eventually reach a stage at which
the water is so shallow that any thermal stratification is cuickly
destroyed by the wind, and thermoclinea never form. The rooted
aguatic vegetation becomes more conspicuous, occupying a
greater percent of the bottom areza of the lake. It may eventually
extend entirely across the lake; under the circumstances, the lake
usually is called a pond. It will still be very productive and
may especially harbor many spedies of amphibians, reptiles, and
invertebrates. The benthos will contain abundant organisms in
all regions.

Due to the shallow nature of the pond, the temperature will
be more like that of the air, becomin: warm in the summer, and
freezing over quickly in the winter {(in the colder climates).
The many animals and decaying organisms present may use up all
the oxygen under the ice, resulting in suffocation of the occu-
pants.

The abundant vegetation will hasten the final filling of the
pond. As it approaches extinction, it may dry up during the dry .
months, but have enough water in it to cupport organisms uuring
the wet season. In such instances, the organisms must be able
to form spores, migrate, or withstand drought, and this creates
an vnusual community, known as the temporary pond community.

The shores of ponds will reveal the future development of
the pond, for as the pond fills in the shoreline approaches
the 3p ot that used to be the center of the open water. From the
open water to the shoreline, the folowing plant zones or
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communities may be observed: submerged aquatics, floating
aquatics, emergents. From the shoreline to the climax community
around the pond, the following zones may be szen: rank her-
baceous vegetation, shrub, temporary tree, and climax forest.

As succession procesds, each community will replace the one

next to it toward the center of the pond. The final stage

in the standing water succession will be completed when the
climax community covers the area once occupied by water.

FIELD WORK IN THE POND COMMUNITY

Obtain water samples from locations as directed by the instruc-
tor, and from tliem determine the oxygen and carbon dioxide
concentrations, and pH. Also note the temperature readings
from these locations. Determine the depth of the water.

Collect plankton samples, to be examined for composition
later. Numbers and kinds of species vresent should be notet.
Dip nets may be used to collect large invertebrates, and seines
for fish, organisms from mud bottoms. Note kinds and abtundauce
of all animals found.

Make careful observations on the plant 1ife present,
from the submerged aquatics in toward shore, including the
floating aquatics and emergent aquatics. Also observe Lhe zones
of communities on shore, from shoreline back to the climax
vegetation (if any) around the pond. What are the dominant
plants of each zone? ’

In what ways are the physical conditions of each zone different
from the preceding zones?

Is this pond relatively productive?

What factors may affect its productivity?

How will its productivity affect the rate of succession of the
pond to dry land? List the kinds and numbers ol organisms in

each trophic level {see P. =~ ).
Does this represent the true picture of energy flow through

‘the community?

Appropriate for grades 5, 8, 10.
Jn Milam ]

R. Hicks
S. Menendez
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PYRAMID OF TROPHIC LEVELS

IN FRESHWATER COMMUNITIES

Consumer Level 111
(feeders on level 11)

COMMUNITIES

Consumer Level Il
{feeders c¢n level 1)

Consumner Level I
(feeders on procucers)

(Convert light energy into chemical ernzrgy)

Producers

Examples of organisms belonging vo the various trophic levels:

Producers
Photosynthetic hacteria
Floating algae
Attached algae
Bryophytea
Submerged, floating,and

emergent vascular plants.

Consumer Level T

Feeders on phytoplankton

Protozoa
Sponges
Tardigrades
Bryozcans
Cladocerans
Rotifers
Copepoda
Haliplid beetles
Mosquito larva
Clams
Snails
some fish (e.g., gizzard
shed)

Feede:'s on larger piants-
Bryophytes and vascular plants

ERIC
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Nenatodes
Crayfish

Mayfly lsrva
Snails

[hucks

Muskrats, beavers

Scavergers

Fe. 12rs on dead organic matter,

often in pa
all trophic
Bacteria
Protozoa
Planaria
Nematodes
Rotifers
Bryozoans
Anaclids

Consumer _Level 11
Feeders on zoopl~nkton

Planaris

Rotifers

Nematodes

Cladocesans

Copeypods

Blackfly larva

Mosquito larva

Juvenile fish
Feeders on lsrger
invertebrates

Dytiscid beetles

Odareta nyxphs

Water scorplions

Dragon flies

Water bugs

Small fish

Frogs. salamanders

Turiles

Birds
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levels
Cladocera
Copepods
Ostracods
Amphipods
Blackfly larva
Clams

Consumer Level III
Feeders on larger in-
vertebrates and small fish,

large carnivorous

fish such as trout,
pickerel, bass,
surfish

Large frogs

Turtlies, snakes

Birds

Otter




Exercise: Clue Charts for Identification of Trees.

This exercise can also be used for the study

of flowers.

Purpose:  To make them aware of and familiar with the

various types of trees—-their various leaf

shapes--the length it takes a tree to grow

to maturity--the average height of a family

group--usage.

At the end of this exercise the children should be familiar

with the following:

1.

2.

Te
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Know at least 15 types of trees, if not more.
Know the section of the country they are
dominant

Know some of the reasons why they will not
not grow in other sections of the country.
Know the usual length of time it takes for

a full grown tree.

Knew the height of the family groups.

Know the main usage of the.wood from these
trees.

Know their various leaf shapes
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Materials needed:

1. A plastic bag for collecting specimens of
the various trees in that area.

2. A note pad and pencil or ball point pen

3. Microscope to study specimens

L. Manual - "Master Tree Finder" by M. T. Watts

Why study trees?

Trees are the only source for lumber in
building wooden houses as well as for fuel for
some homes at the present time.

Everyone that is teachable should kncw
the various trees in the section ¢f the country
where they live. This is important for building
as well as for planting trees for the beautification
of your homes.

Knowing the various types of trees is also
important if you are interested in making a living
growing them.

If this exercise is modified to study flowers,
students will need the manual - "Flower Finder" by

Ml Tl wattsl

Corine Glore
Northside Elem.
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Exercise: Microsuccession in Rotten Logs

Purpose: To investigate the various stages of microsuccession
and the types and relative abundance of llfe aSSDClat”d with each
type of rotten log communities.

Behavioral Objectives: At the conclusion of this eXercise, the
student will be able to :

A. Identify trees representing the various stages in micro-
successioti.

B. Compare and contrast the types of life in the various stages
of microsuccession.

C. Compare the quantities or relative abundance in each kind
of rotten log.

The principle of succession may be demonstrated in microhabitats
within a community, such as plant galls, fecal droppings of large
mammals, and rotting logs. In each case, the microhdbitat under-
goes physical and chemical changes whicli accomplish its destruc-—
tion, and its remains become a part of the soil of the community.
The physical and chemical changes are brought abcut by biotic
forces primarily. Bact ria, fungi, invertebrates, and vertebrates
all aid in changing the original microhahitat.
| In case of the rotting log microsuccession, the changes may
begin while the dead tree is still standing. At that time certain
insects and other invertebrates may inhabit the bark and outer
wood., Birds and mammals may use hollow parts for nests.

The tree finally falls to the ground after being waakened by
the boring insects and the rotting effects of bacteria and fungi.
The bark is probably already off, and thus the first inhabitants

of the tree will now be replaced by new oaes., The wood will be
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further riddled with boring, and more fungi may gain entrance to
the inner parts of the wood,

The plants and animals change the wood botl. physically and
chemically, until once again, a new kind of community is found in
the log. At this stage, the inside of the log may be "punky", while
the outer shell remaing firm. In such a condition, logs often serve
as homes for small mammals such as the common shrew and white footed
mice, as well as lizards anu salamanders.

Eventually, even this outer shell disintegrates under the attack
of organisms, and the log, now nearly a part of the forest floor, plays
host to ctill a different set of organisms. For example, many of the
smaller snakes like the ring-necked and worm snake find this habitat
suitable to their needs. These will finally disappear as the log is

completely decayed.

Procedure: FIELD WORK IN ROTTEN 10G MICROSUCCESSION

In any one log, the succession from the dead tree stage to the stage
where the log has become part of the forest floor takes several years.
Observation of this succession may be witnessed in a few hours by
examining several logs oI Lhe same specles in the same ommunity,
at different stages of decay. The instructors will indicate trees
representing steges in the microsuccession, and the class may then
make varicus observations on these stages.
Stage I: Standing dead tree.

Is there tark on the iree? If so, is it easily removed?
Is the wood hard and dry? What invertebrates can you find under the

bark, or in the wood? Are wood borers present? Are any vertebrates,
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such as squirrels or birds, nesting in the tree? Record all species of
animals found.
Stage II Newly fallen tree.

Is there any bark on the tree at this stage? Is the wood firm or
soft, wet or dry? What invertebrates are found in it or in the wood?
Are any borers present? (An axe may be necessary here to observe deep
tunnels in the wood.)

List all species and their relative abundance.
Stage III Log rotting inside, but hard on outside.

Lift off the onter shell, and closely examine the contents. Break
apart the shell, being careful to note all invertebrates. Rake through
the punky part of the log, being especially watchful for lizavds, snakes
and salamanders, as well as invertebrates. Record all species and their
numbers. Are there any mammal runways in or under the log?

Stage IV Completely rotten log.

Rake through the rotten wood as in the stage three log, noting
all species observed and their quantities. Is the wood more moist
or less so than in the previous stage?

In which stage were the most kinds of animals found? In which
stage were the most animals of all species found? What is the most.
strikinl physical difference between the first and the last stage of the
succession? How can you describe the chemical differencc between the
first and last stages?

Appropriate for grades 5, 8, 10.

Joe Milam
Rickie Hicks

Shirley Menendez
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EXERGISE: THE RELATIONSHIP OF MOISTURE AND LIGHT TO TREE GROWTH

Objective:

To provide field exercises to show the growth and development of

individual trees.

Congept.:
1. The forest is made up of groups of trees rather than individual
trees.
2. Each tree lives in a slightly different environment and this
ernvironment affects the growth and development of the tree.
3. The growth of a tree depends ou a combination of environmental
factors including available light and available moisture.
4L+ Different species of trees have different characteristics.
Vocabulazy:
1., Competition
2, Envirorment
3. Photosynthesis
4+ Suppresced
5, Crown (of tree)
6. Pruning
Materlals:

Increment borer

ERIC
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Fvaluation:
1. Why do open-grown trees hevé nore limbs?
2. Where does a plant get its food?
3. Why do trees in valleys grow faster and larger than trees on
ridges?

L+ How is a tres like a factory?

Instructional Procedure:
Effect of moisture on plant growth.
1. Review the concept of environment.
2. Discuss the environment of two trees with emphasis on
available moisture (one tree on moist site, one on dry tite).
Point out each tree's environment.
a. Are there larzer trees around it? Kow many are
competing for 1ioisture?
b. Are there smaller trees around it? How much cempetition
do they present for moisture?
c. Are there grasses, herbaceous plants and brush? How
much water do they use?
d. 1s the soil here moist or is it dry? Why do you think
this? How deep is the local water table?
e. What is the exposure of the site to the sun? Does it
face north, south, east. cr west? North and east sites

are generally more moist than south and west facing slopes.
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3. Take core samples on the two trees.
a. Count annual rings.
b. Point out the difference in growth rate - relate_this to
available moisture.
c. Point out the difference in growth rate in years of
drought .
d. Trace the history of the area by the width of thz growth

rings.

Effect of light on plant growth
1. Pick out two trees of the same species, one open grown; the
other in a dense timberstand.
2. Discuss the environment of the trees

a. Are there large trees around it? How much sunlight can
the tree get from the sides? from directly above?

b. Are there smaller trees around it? Do they get much light?
NOTE: Certain species of trees are tolerant of shade and
can grow and prosper in the shade. Soft (red) marle
is a species so adapted. (ienerally the more
valuable species require much sunlight.

c. Are there many grasses and bushcs around the tree? Generally
there is less of thit type of vegetation in a dense timber
stand.

3. Compare the age and growth rate of the two irees. Take core

sample to do this.
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4. Have the class discus; the effect of light on plant growth.

as

Point out that both light and moisture were iu greater
availability in the open grown plant.
Briefly go into the concept of photosynthesis., FExplain

the inter-relationship of moisture and light.

A green plant gets moisture form the soil, carbon
dioxide from the air, and uses these as the raw materials

to produce a simple sugar. Sunlight provides the energy

necessary to make this change. (Oxygen and some water

are given off in the process.)

This simple sugar has the same role in the life of a
tree as food does in the life of a human. The basic
sugar made into more complex materials such as cell
walls by the addition of elements and minerals (minerals

come from the soil).

Ask why the open-grown tree has more limbs and a greater
crown. Answer: The lack of sunlight causes forest-grown
limbs (lower 1limbs) to die and fall off but in the open-

grown trees, these 1limbs get enough light to survive.

T.V.A. FORESTER LESSON PLAN
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Behavior of An Orb-weaving Spider

Purpose: To investigate the behavior of an orb-weaving
spider in web-weaving and predatory prey
relationships in several webs.

Behavioral Objectives: At ihe conclusion of this
investigation the student will be able to:

1. Draw a diagram of the web.
2. 1ldertify the orientation of the web.

In most parts of the U.S. the oriu-weaving spiders are easily found
throughout the warmer parts of the year, One of the common species
is the golden orb-weaver, Argiope aurantia, which in some areas is,
extremely sbundant. This exercise is best performed where at least
several webs ray be observed.

In a suitable habitat chosen by the instructor, divide into
small groups and locate webs of an orb-weaving spider. Observe and
record for each web the following data:

1. position of the spider ir the web

2, orientatian of the web in respect to direction

3. orientation of the web in relation to the earth, {(e.g.
vertical. horizontal, or at what angle)

4, draw as accurately as possible a diagram of the web

Gather a number of insects of suitable size (e.g., small
grasshoppers, leafhoppers, flies, etc.). Without casting a shadow on
the web or disturbing it in any way, tost an insect so that it is
caught in the web., Cbserve and record the activities of the spider.
How long does it take it to reach the prey? DJoes it approach
directly or by a devious route? What is its first activity in
respect to the prey? Does it bite at once? How does it immobilize
the prey? Does it then begin to feed immediately or does it leave
its prey? Repeat the operation as many times as required to observe
and understand fully the responses of the spider.

Cut or break one of the main supporting strands of the web.
Observe and record the response of the spider. Does it immediately
set about repairing the break? How does it operate? Where does the
silk for repair come from? Is the repaired web identical in form and
structure to the original one? What happens if you break more than one
thread simutanecy,sly?

By carefully placing a wire hoop under the web, you can

fasten the main supporting threads to the hoop with cellulose tape

or masking tape. Captu.¢ the spider and place it in a jar, then collect
the net vith as little damage as possible. You can thentransport both
spider and web tc the laboratory. Here you can make as many observations
on its behavior as time and ingenuity permits. What happensif you alter
the orientation of the web with respect to direction? Light? Plane on

Q the earth?
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Will the spider feed normally with the position of the web
altered? What effect do changes in temperature, humidity, chem-
ical stimuli, etc., have on the spider's behavior?

A spider removed from its web and placed in a suitable
artifical environment will build a new web, If time permits,
observe and recora the exact order of events of web-building,
Will the spider build in the dark? If so, does this web
look the same as one built in the light?

Appropriate for 5, 8, 10.

Joe Milam
Rickie Hicks
Shirley Menendez
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Exercise: Bird Behavior
Purpose: To observe various types of bird behavioral
patterns and estimate the bird population
of the area.
Materials: 1. Binoculars
2. Bird identification book

Behavior Objectives:

1. Identify behavior patterns that are characteristic

of certain birds.
2. Compare the relative abundance of certain kinds of
birds in the area.

Procedure:

Designate an area of suitable size for the class

(This is to be determined by the teacher).
Make a cover maé of the area, indicating major
vegetational types, and draw grid lines on it. Each
student can then be assigned a portiorny of the area in
which he will walk the grid lines during the period
of time elloted. Each student will proceed along the
assigned route, walking very slowly (preferable in early
morning). 1f a bird is observed, stop walking, and do
not make any fast movements. Raise binoculars slowly
to your eyes. Do not attempt to follow the birds you
sight. Mark on your area map each bird observed,
indicating by standard sights any activities and the
direction in which the bird -oved. Wa:ch for behavior
actions, such as manner of flying, feeding, communica-
tions, habitat where seen, etc.
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Note any behavioral actions exhibited such as:

1.

2.

3.

5.

6.
7.
8!

manner flying-darting, undulating, soaring,
flapping, alternate flapping and gliding, etc.
srecial actions-tall wagging, dartinz irom
perch ard quickly returning, continual hopping
about, c¢limbing tree trunks

feeding-method of feeding, type of food
communication-calls, songs, drumming or pecking

where the birds are while communicating

“habitat in which seen, znd iocation.of the habitat

(e.g., oak=hickory forest in upper branches)
distress action - how did it react when it saw you?
interrelations with members of its own species

interrelations with members of other bird species

_In the classroom, all observation can be gathered and correlated,

and the btird population of the area can be estimated.

This exercise ic appropriate for grades 5, 8, 10.

Jee Milam
Rickie Hicks
Shirley Menendez
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OBSERVING BIRDS IN THE WOODS

Date Weather .
Names and mumbers of birds and/or nests observed in the layers of tne forest.

Overhead

=N
Overstory \/@
&,J\

Understory %%
! .

Shrub

Herbaceous J
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CLUE CHART FOR BIRD IDENTIFICATION

SIZE SHADE SHAPE SURROUNDINLS SWEEP SONG

Bird Characteristics

Size - Is the bird larger than a sparrow (6 inches)? or a robin (10 inches)?
or a crow (20 inches)?

Shade - Areas of the body where colors are located (variations in color at
the throat, belly, wings, tail, and markings of feathers)

Shape - a. body shape (plump, sleek, thin, short and stubby, or streamlined)
head and bill s}-pe (bill is thick or thin or long or short)
Tail shape (rounded, wedge, square, notched)

. wing shape (rounded, pointed, ragged)

leg shape (long or short)

(OIS e =

Surroundings - Where was the bird located: (tree top, vertical position on
tree trunk, in a wocded area, meadow, telephone wire, fence post,
prairie, along the country road, swimming or floating on water,
other)

Sweep - What were the flight characteristics? (jerky, darting, swooping, irre-
gular flight)

Song - Are thcre phonetic sounds such as "raspy, chip-chip, peter-peter?" or
a trill?
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BACKGROUND MATERIAL FOR ANIMAL ECOINGY
HOLES

Burrows and other openings used by animals sesem to have a natural appeal
for children. The shape and size of the orzning can lead to interesting specu-~
lation as to its purpose. Is the opening in use? What is it being used for?
Did the animal that is using ths hole construct it? Might more than one kind
of animal use it? 1Is it placed so that the owner can observe from it without
being seen? Is it in a good spot for warmth? What does its location in a
river bank or at the base of a *tree tell about the habits of the owner? What
can be learned about soil composition from the opening?

Many sorts of openings in the earth are dug or used by many different
kinds of animals. These openings range from the earthworm or crayfish tunnels
t.o bears' dens ard the nests of kingfishers and bank swallows. Tracks and
signs of food will give excellent clues to identifying the users of these openings.

To discover if an opening is currently in use, a student could lay small
pieces of material across the mouth of the hole. If the material has been
pushed aside after a length of time, something is using the hole.

Wildlife managers and zoologists can identify mammal burrows in the
field from a sample of guard hairs collected from the animals that occupy the
burrows, a simple key, and a magnifying glass.

The hair samples can be collected with the aid of some soft number nine
or twelve gauge wire that has been hammered flat. These are shaped into loops.
A wire is then placed where it will be rubbed by the passing animal. The rough
edges will cocllect some of the animzl's hair as he pushed through the hole.

The animal is uninjured in this process exceP. for the loss of a few loose
hairs. If no wire is available in the field, it would be worthwhile to try
some rouvgh-barked wood, wood with cuts in it, or burdoct~like vegetation
that might pull off hairs.

WHERE TO LOOK

To the uninitiated, almost any small hole in the ground is a "snake hole."
However, a bit of observation and patience usually proves it to be the burrow
of one of the small mammals.

Natural openings: Mice, as a rule, do not dig burrows. They will some-
times use those dug by other animals, but usually seek natural openings among
rocks and lots.

Chipmunks generally find openings in rock piles. The openings of their
homes are usually about two-inches across with no dirt piles at the entrances.
What happens to the dirt? It is often hidden among the rocks and roots at a
second entrance.

Small funnel-shaped depressions can be the result of skunks digging for
food. Often skunks move into the abandoned burrows of other animals. Let
your nose be your guide, but don't be fooled by the skunk-like odor of foxes
and some members of the mink family.

Tunnels and trenches: Tunnels where moles have pushed up the surface soil as
vhey "swim" through the earth are familiar sights; however, the entrances to
their deeper shafts are unrecognized. Moles push large amounts of earth through
the shafts from below. Usually an unkempt, cracked pile of raw earth is the
result. The pile generally has the last portion of earth pushed up on one side.
This has been formed into a hard cylindrical "plug." Moles more than compen-
sate for the nuisance of their tunnels by eating grubs that eat young plants
and by aerating and cultivating the soil. Sometimes they are blamed for eating
grass roots, but the mice that enter the tunnels are the real culprits.

Foxes digging for food make a long trench similar to that made by a dog
burying a bone. Fox dens have an opening ten to twenty inches in diameter.
Remains of prey are usually at or near thg opening. If the den is in use, it

1




Q

ERIC

+ W
8J

usually has the "skunky'" odor spoken of before. Red fox dens are usually on
the sunny slope with a bare bank '"lookout pose."

Badgers are champion diggers. Their dens have an elliptical opening about
eight-to-twelve inches wide with a large pile of soil. They locate in well-drained
open areas.

Woodchuck burrows are about eight inches in diameter with a number of openings.
They are usually found near wooded edge$ of grassy areas. Piles of dirt at
the entrance are sometimes present. Other animals, especially foxes, often
use abandoned woodchuck dens.

Riverbank homes: Along a riverbank are sometimes found the homes of
muskrat or mink. The beaver-like piles of vegetation made by muskrat are
easily seen and recognized by almost everyone. However, some muskrat dig into
river banks or lakeshores at or below water level. Sometimes openings are
back from the water and concealed with vegetation. These bank homes are
usually difficult to find. Water conditions seem to make a difference in the
muskrat's choice of home types. Where there is a bend in the river, the inside
of the curve is usually more shallow and vegetation-filled. On that side,
the mound houses are found, while the deeper, swifter side has bank homss.

Mink dig well above the waterline. Their openings are about fuur inches.
across and have a musty scent. .

Banks are likely to have other openings too. A number of small circular
openings usually in a line along a soft seam or scattered in sandy banks indicate
the presence of a colony of bank swallows. Rough-winged swallows have similar
openings, but they are not grouped together. Usually they are in a very un-
stable substrate near water.

Another bird with a burrow home is the kingfisher. His nest is usually
three to four feet from the top of a bank near water. The opening is three
to five inches wide, and smaller from top to bottom. A rub or drag mark left
by each foot of the bird is sometimes apparent.

- Tree dwellings: Many animals use or produce holes in trees. Few of the
tree dwellers make the holes in which they live. Openings Z£rom decay or
weatherihg are often modified by the animal using them. Any opening is likely
to be ustds Its size will determine the size range of the animal likely to
move in. .

Woodpeckers do produce holes. Hairy woodpecker holes tend to have
rectangular openings, usually of about one and three-quarters inches wide.

Horizontal rows of shallow holes, usually on the south side of trees
with sweet sap, have been made by sapsuckers. While sapsuckers do eat -the
sap, they also eat the insects attracted to it. :

Small mounds: Invertebrate burrows are a study in themselves. Earthworm
openings surrounded by castings and "doodle bugs", or ant lions, sand fuinels
are probably the most commonly seen. Try dropping insects into the spenings
to see what happens.

Pits made by larva of tiger beetles are interesting too. They are about
the diameter of a pencil. Most of the time they are plugged by ths earth-colored
head of the insect. If the insect is frightened, it goes to the bottom quickly.
A stem of grass thrust into the openings will produce a lively tussle. To '
get the insect though, one must dig it up. The easiest way is to remain
very still until suddenly the hole disappears. The insect's head is filling it.
At that time a quick blade thrust into the earth at an angle will capture the larva.
Mandibles are sharp, so be careful. Take the insect back to class and try to
raise a member of one of the most colorful families of beetles.

Some crayfish make "chimneys" of rounded earth pellets up to several
inches high. The tunnels generally go down to water level.

Insect tunnels in standing and downed trees can be most interesting.

Look for the sawdust-like material at the openings. Many insects bore "egg
holes" with ovapositors. When the eggs hatch, the larva tunnel through the
wood or between the wood and bark. Many interesting tunnels and egz chambeis
can be seen beneath the bark., The growth rate of the larva as well as their
number can often be determined.
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Exercise - STUDY OF MAMMAL SIGNS AND HABITATS
Behavioral Objectives: At the conclusion of these activities, the students should
be able to demonstrate their skill in observation in the
out of doors by:

1. Locating eight mammal signs

2. Identify at least four mammals on the basis of tracks.

3. Identify at least two mammals on the basis of homes.

4. Locate and identify two mammal runways.

S. Identify at least two mammals on the basis of scat or droppings.

6. Locate and identify at least two mammals on the basis of teeth marks.
Rationale:
I have found this exercise has worked effectively with children ranging from
grades fifth through ninth with the greatest amount of success coming from
fifth and eighth grades. In order that this exercise work effectively I
feel that it is necessary to let the c¢hildren discover on their own. In order
to do this I feel that one should explain where the mammal signs ma be tound
and what specifically to look for and where to look; explain to the children
the area to be covered; divide them into teams of not more than three and allow
them to cover the area on theif owh. If they discover some sign that they wish
te ask you about allow them to d¢ so, but have available a handbook on mammal
habitat and allow them to find the answer to their questions themselves. It
is extremely important that the children be permitted to discover for themselves!
Terns :

Burrows: tomes in the ground

Arboreal: Homes high above the ground in trees

Terrestrial: Homes in brush piles, rock crevices, etc.

Aquatic: Homes in the water
Scat: Animal droppings
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Procedure:
Observe as many different mammal signs as you can and place them in one of the
six following classes: homes, trails, and runways, tracks, scat and droppings,
tooth marks, food storage. Homes of mammals wiil fall into two basic categories:
burrows or homes in the ground; and homes above the ground.
Exercises:
Exercise #1 - Burrows
(1) What is its diameter? Emphasize that it is important to know the diameter
in order to theorize as to what type of mammal might use that burrow. Example-
would it be more likely that a woodchuck or a field mouse would live in a burrow
6" in diameter? (2) Does the burrow have two or more entrances? (3} What
other signs do you find near the burrow, if any? If so, describe. Explain that
this is extremely important in order to get a more definite identification of the
mammal which is using this burrow. (4) Does it appear to be activé? (5) 1Is it
on a hillside near the woods or is it in a flat open field? Explain that some
manmals prefer to have their homes on a hillside while others prefer the cpen field.
Exercise #2 - Homes above the ground
These homes are classified as terrestrial, aquatic, or arboreal. Terrestrial would
be homes in brush piles, rock crevices, etc. Aquatic would be homes in the waier.
Arboreal would be homes high above the ground or in trees.
Example: squirrel.
(1) 1Is the home ih-a hollow tree, exposed high in a teee, in bushes or plants
near the ground? (2) Is it in a brush pile, rock crevice, beneath logs, or
under flooring of an o0ld building? (3) Is it above the water or vonds or streams?
(4) What does it seem to be made of? (5) Are there any other signs near the

home?
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FOOD STORES: (1) Where is the fcod store found? A hollow tree, buried.in the
ground or elsewhere? (2) What is in the food store? The childrer should look
for nut hulls, twigs possible stored or possibly buried. (3) Arz there any
other signs rear the food store? Tracks, etc.?

Exercise #3 - Trails and Runways
(1) Does it seem to be well used? (2) Describe the surroundings. Can you tell
where 1t is going? ‘Does it appear to be going toward a water hole or toward an
open field for feeding? (4) Are there any signs that indicate what mammal might
be using the trail or runway?

Exercise #4 - Scat and Droppings
(Don't let this scare you, the teacher. The children thoroughly enjoy this.)
(1) Describe by telling, its shape, size. content, etc. Explain to the children
that by studying its shaps, its size. and its content (Can you see any fur, bones,
etc.?) that itis possible to tell almost exactly what animal this came from and
exactly ‘that they wer: feeding on. ({2) Draw as well as you can. (3) collect
and place in a plastic bag.

Exercise #5 - Toothmarks
(1) Where are they found? tree trunks? nut hull? elsewhere? (2) Would you
say the animal was large or small and why? Explanation: You might find tooth
marks in the trunk of a tree wherz a beaver has been working. You might point out
to the children after they had expressed their views that by the height from the
ground that these tooth marks were on the tree that this would more than likely
be a small mammal. (3) Was that which you found the tooth marks food? If not,
what do you think it was used for?

Exercise #6 - Tracks
{1) By using your chart you can identify the tracks. (2) Does there seem to be
only one animal of the kind in the zrea or cdoes there seem to be many? ¥xplain

to the children that they need to check for tracks of different sizes and numbers.
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Exercice #6 - Tracks (cont.)

(3) Draw the track. {4) If weather permits, make a plaster print of the
track., Explain that they need to select a clear track and remove all debris
such as sticks, leaves, etc. from the track being vepy careful not to destroy
the track. Place twigs or cardboard strips around the track. Mix the plaster
to a ratio of two parts plaster to one part water or until it is about as thick
as pancake batter. Pour plaster into the track and aliow to dry. Allow enough
time too for the track to harden so plaster will not break when lifting from
the earth. Tell children to let the track set over night before they try to

clear away the dirt.

Keith Chapman
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Exercise: Nocturnal Activity

Purpose: To determine the period when the largest number of animals and species
are active and to determine any correlation between animal activity and
abiotic factors of the environment.

Behavicral Objectives: At the conclusior of this observation. the students will be
able to state

A. The Llime periou during which the largest number
of anirals are active.

B. The effect of abiotic factors on activity of animals.
Materials: Sugar lure, aluminum paint, small paint brushes
Appropriate for grades 5, 8, 10,

An important behavicral paitern of auy animal species is its time of activity.
Many animals are active at night, yet all animals that are :iocturnal are rot
active at the same hcurs. Scme are active early in the morning hours. An
appreciation of the interrelationships of animals can be gained by a night's
study of the activwity of animals in a wood lot.

A trail will be set up by the instructor through a woods containing several
stumps or logs. Such a wouds would vreferably be a climax community, where
leaf litter is thick, snd animals sburdant. Conrmencing at dusk. the class will
cover the trail, stopping at each log or stump t¢ note the kinds and numbers of
animals found and their positions on trunks and stumps. Each invertebrate may
be marked with a dab of aluminws paint. The trail will be retraced at regular
periods throughout the night. As the night wears on, it will be geen that
various species appear at certain times and tnen move up and finally down the
treses. Light traps (see p. Y1) and sugar lures may also be used and checked
at regular intervals to gain an idea of the time of activity of various species.
Sugar lures may be prepared with brown sugar ard/or molassgs, m.xed with bananas
or crushed apples. The mixture is allowed t¢ age a3 bit, until slightly fermented
when it will produce an attractive uvdor. It i3 tren brushed on suitable trees
along a woodland trail.

When not engaged irn observirg animals on tre trail. the studenis will make
hourly records of wind velocity, relative humidity, evaporation rate and
temperature.

From the da.a gatt~rec, vou :zhould be able to ceteraine:

1. the period durirg which the largest nurbers of animals are active

2, the period during which the most species sre active

3. any correlation of activity of animals with the time, temperature,
hunidity, or oiher jphysical factors

What adrantage might it te for a sp<c’~s to have a genetically determined
hour of z_.tivity {roiifistis by loval znvircicental conditions)?

Q By: Jdoe Milar. Rickie Hiel-. Uiiviey Mernerndez

g-RIC

i e
r)j



ot

(YR m—— [ Y——

|
|
I
!

O

| ERIC

I Aruitoxt provided by Eic:

™

NOCTURNAL ACTIVITY

DATA SHEET

STUDENT : DATE :
Location: Weather:

TOUR 1
Time Air temp., surface

Rel. hum., 3 ft.

Rel. hum., surface__

Air temp., 3 ft.

Wind velocity

Species

Quant. Habitat

Distance
from ground

NJOTE: As many tours as desired may be set up and conducted.
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EXERCISE:

SOCIAL STUDIES -~ Cemetery

Behavioral Objeétives.

Following this exercise the student should be able to:

1.

2.

3.

L.

Identify graves of persons over five years old dying before 1900,
Identify graves of persons over Tive years old dying after 1920.

Name data such as birth date, death date, age, and wars represented

in the cemetery, different countries represented, interesting epitaphs;,

and work space. different materials used in making gravestones.

Interpreting data about average ages found on gravestones.

Materials: pencil. paper. list of guestions

ERIC -

(T
Jv

1. Activity: Go to a graveysrd and answer the following questions:

1.

For five graves of perscns over five years old dying before 1900,
list b.rth dates. death date, age, work space, and average death
age for the five persons.

For five graves of pers~-¢ over fiv2 years old, dying after 1900,
list birth d=te. death a. . age. work space, and average death
age for the five persons

Record three interesting epitaphs.

List different wars represented in tnis cerntury.

List different materials found in nmaking gravestones.

List different ccuntries represerted.

Interpret the informstion found in answering question 1 and 2 Lo
draw some cenclusicns about tne aifferences in average death ages.

Jane McColl
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SOCTAL STUDIES
EXERCISE: 0l1d Homesites

PURPOSE: To learn something of the homes and daily life of the people who
lived in this section of Kentucky in the middle and late 1800's.

- BEHAVIORAL OBJECTIVES:
After this exercise is concluded, the student should be able to:
1. Recognize different kinds of locatiocns for homes.
2. TIdentify materials used in the early homes of this region.
3. Have some idea of how the people made tneir living.
Le Xnow somethirg of their communication with each other and the outside
world.
MATERIALS: Nctebeck and pencil for note taking. comnass and worksheet.

PROCEDURE: Go to at lesst three or four different homesteads.

ACTIVITY 1. Observe location
1. 1Is it lucated on a hill?
2. s it in a valley?
3. s there any source cf water riearby?
4« Is this home rear cthers?

5. Is tre location in a wecded place?

ACTIVITY 2. What materiazls were used in tne buildings?

1o Wooaz
2. E1ic47?
3+ Rock?
Le Dirtr

5. Glass?
€. Natls?
Q 43

ERIC '
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ACTIVITY #3. Observe any evidence of how these people made a living.

1.
2.
3.
-
5.
6.

ACTIVITY

ERIC

1T

Does the land appear flat or hilly?

Does the land seem fertile?

Do any fences that might have been used with cattle still remain?
Is the river near enough to be used in making a living?

Are there many “arns?

Is the home near enough to the iron mines for someone to go to
work there?

4. Consider the daily life of the people.

Is the home in or near a town?

How did they communicate with others?

How did they get their mail, clothes ar other supplies?
How many rooms does the house have?

What bath or toilet facilities can be seen?

How was the house heated?

Does the house scem to have ever been painted?

Du you find any trees, shrubs, grass, or flowers that were
planted by a person?

Jessie Huie
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EXERCISE - Observation visit to the farm

Behavioral Objectives:

At the conclusion of this exercise, the student should be able to:
1. Identify and name the various animals observed on the farm.
2, Describe uses of the various animals on the farm.
3. Name the various crops observed orn: the farm.

Materials: Notebook and percil for taking notes.
Activity: Visit all the barns, pastures, fields., pens, and exhibits.

Questions:
1. How many kinds of ratbits did you see?
2, Why do farmers raise sheep?
3, What does tne mule do for the farmer?
(Other similar questions pertaining to the animuls and crops on the farm)
4. What evidence did you find of birds living in the barns?
5. What kind of birds live in the barns?

Jane McBride

Q 95
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EXERCISE: TEST FUR SOLID PARTICLES IN WATER

Purpose: To show the amount of solid particles in various sources of
water.,

Fquipment and materials: Thermometer; 3 100 ml graduated cylinders
per student group

Procedure: Find 3 different sources of water and record color,
tewperature, and velocity as fast, moderate, or slow

Select 3 water samples from 3 different sources and
measure 100 ml of each sample in a 100 ml graduated
cylirder. Allow to stand for 24 hours and by using

the units of measurement on the container, record the
amount of sediment per sample.

Questions:
1, Which of the three samples has the most sediment?
2. Does a fast moving stream have more ssdiment than a
slow moving stream?

3. Does wsrm HZO have rore solid particles than cold H20?

Joe Milam
Rickic Hicks
Shirley Menendez

ERIC
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Exercise: Free Carbon Dioxide Concentration in Water

Purpose: To determine Free CO2 Concentraticn

Obtain a water sample and with it fill a Nessler tube to the 100 cc
mark. Be careful not to splash or agitate the water, since carbon dioxide
will easily come out of solution. Proceed immediately to analyze the
sample as follows:

1. Put in 10 drops of phenolthalein solution. (5 g. phenolthalein
in 1 liter of 50% alcohol, neutralized with N/50 NaOH)

2. Titrate with N/44 NaOH. Be sure to write down the level of
NaOH before starting the titration.

3. The end point is reached whzn a pink color appears for a few
seconds under agitation. Do not titrate until a permanent pink color
forms.

4. HRead the burette after titration, calculate the amount of NxO%
used.

5. Multiply this amount by 10. This will give the amount of fro:
co? in parts per million that was in the sample.

Appropriate for grade 10.

Joe Milam
Rickie Hicks
Shirley Menendez
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Exercise: OXYGEN CONCENTRATION IN WATER
Purpose: To determine the Oxygen concentration in water

Glass bottles with tignt-firting glass stoprers and having a
capacity of 250 cc. are used. Mezke certain all glassware used

is clean. Special water samplers are available to secure water
without introducing atmospheric oxygen. If a sampler is not avail-
able, the water should be ¢bisinea in such a manner as to avoid
splashing or bubbling the water. Siphons are often of use in such a
procedure. Temperaturc cof the water should also be recorded at

the tme and place the water is collected. 1f water is then trans-
ferred from the sampler o the bottle, the water should be

allowed to overflow the 250 rcc. bottle 2-3 times to flush out
atmosrheric cxyger., Wnen tne stopper is replaced, no air bubble
should remair.

Now precceed to analyze the water as follows: {This is known
as the Rideal-Stewart wmodified Winkler test.) For steps 1-6 the
reagents shoulid pe added quickly and tae bobtle restoppered to
prevent oxygenation {rom the aimcsinere.

1. Tc water sample adid:
a glass bead t. 3id in mixing
7 ee. concentrated HZSU.
K

2., OShake well., & 1
and persist. Jf it c
After the coleor is
least 4D rminutes,

G pisk color should appear

b v
5 not. sda another ce. of MO, solution.
b : allcw thne samgle to sﬁand for at

3. Add 1.0 cc. potaosium sxslste sulation. Let stand until
the color dicapresrs.

hLe Add: 1.0 cc. nangansis sulfate solution
3.0 co. mydroxide sotiorn looide solution

5. Shske., A yellow crecipitats will forn, Allow this to
partially settle a:i then shake again,

6. Add .5 ce. ot voncenirated H.s0, . The precipitate should
dissolve, If it does rut add erfuh@r .5 ce. of the acid. The
yellowisn color ronzin: vepresents tne ilodine which has re-
placed the dissolved waygen. AU vhis point snalysis may be
suzpended ror ootlE. allewivg e titration tu be carrizd
cut. in the laborsiors.

Too Measure ot 107 ac. of the wetor sarmple cra titrate with

the scoium thicsuliane solution.,  FAKE SURE foU PEAD THE LEVEL

OF THE SOLIUM THINSTL EOSOLUTTON BRICRE {CU START TITRATING.
WRITE 77 DOWN. Titrs'e wll &z very pale yeliow color is reached.

B, Ad: 2 te. of sizubioscinior. ke gztple will turn blue.

3 . . . .. i
Y . 9. Contiruz titratiig o ¢ sunyple becones clear. The clearness
-]EIQJ!: should persict urdes it Lo
s raedien
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10, Calculate the amount of sodium thinculfate used, in cc.,
and multiply by 4/5. This will give roughly the parts per
million of dissolved oxygen in the sample of waze More
exactly, PPM dissolved O2 =

800 x cc. thiosulfate used x normality of thiosulfate
cc. of sample titrated

Reagents,

© A1l water used should be distilled. Salts usually d;ssolved

in small quantities of water first, then diluted.

Potassium permanganate solution: 6.32 gm. KMno in 1 liter ¥ 0.
Potasspum oxalate solution: 20 gm. K c O H 6 dissolved in watex.
Add 4 grams of NaOH and dilute to 1 11ter %1th water.

Mangagous sulfate solution: 480 grams MnSO’ & H O to 1 liter of water.
llydroxide-sodium iodide solutiv.. 500 gm. ﬂaOH and 135 gm.

NaI to 1 liter of water.

Sodium thiosulfate: (N/10): 24.82 gm. NaS,5037. 5 Hx0 to

1 liter of water. Use cooled boiled water. Add 5 ¢c. of
chloroform. Wien this is to bé used, dilute to nf100 by adding

9 parts water to 1 part of this solution. o

Starch solution: 3 gm. potato starch, ground with H,0. Place in
500 cc. freshly boiled watei. Allow to stand overnight then

use only the cleat fluid. ’

Appropriate for grade~10
Joe Milam

Rickie Hicks
Shirley Menendez
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Exercise: White-Disc Test For Water Pollution

Purpose: To show visible signs of pollution by particles and dis-

coloration in various bodies of water in the area.

Behaviorzl Objectives:
1. Be able to ident.; vossible signs of water pollution.

2. Compare the discoloration of water in same general area.

Materials: White-disc connected with long stick which is marked

off in units of length

Procedure: While holding the disc apparatus by the stick, push
it down into water until the disc is no longer visible.
Take a reading cn the graduated stick and record.
After repeating this in several places, make comparisons
of visibility of water bodies. Also make comparisons or

different areas in same pond or lake.
Appropriate for grades 5. 8. 10.

Joe Milam
Rickie Hicks
Shirley Menendez

ERIC 10
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Exercise: Temperature Conversion
Purpose: To develop skills in converting Fahrenheit temperature

readings to Celsius and vice versa.

Behavioral Objectives: At the conclusion of this investigation the
students will be able to calculate temperature

conversions.,

Go to a pond. Take the Fahrenheit temperature in the shade and
in the light. Convert those temperatures to Celsius readings.

Go to another water source aud take the Celsius temperature read-
ing. Convert that temperature to Fahrenheit.

Take the tempereture at your dormitory in the morning, noon, and

in the evening. Convert those Fahrenheit temperatures to Celsius.

Joe Milam
Shirley Menendez
Rickie Hicks

Appropriate for grades 5, 8, 10.
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TEMPERATURE CONVERSION

It is not difficult to convert
temperatures from one scale to the
other if you rerember the follow-
ing. A Fahrenheit degree is only
5/3 of a Celsius degree, and 32°F
=0"C (the freezing point of water).
1f you know the temperature in
Fahrenheit degrees, and wish to
change to Celsius, you first sup-
tract 32 from the Fahrenheit
temperature and take 5/9 of the
remainder. To convert fram Celsius
degrees to Fahrenheit, you
reverse the process: Multiply
the Celsius temperature by 39/5
and add 32.

The chart on this page can
be used to convert tempevature
quickly by reading across from
c¢ne scale to the other.

ERIC
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Purposes:

Exercise: Life and Oxygen Concentration
To determine O2 concentration in different environments
and to determine the effect various oxygen concentrations

have on fish, crayfish, or any aquatic animal.

Behavioral Objectives: At the conclusion of this inquiry the student

Materials:

will be able to (1) recognize aquatic producers
of oxygen.
(2) determine the concentration of oxygen that

is required by aquatic animals.

3 glass gallon jars, 2 aquatic plants, black tape, 3 similar

aquatic animals

Procedure:

Joe Milam

Rickie Hicks
Shirley Menendez

Take the three gallon jars. Fill them with water from the
same source. Measure the oxygen concentration in each con-~
tainer. Cover the #1 gallon jar with black tape. Place a
plant in it. In the #2 container, place an identical plant

to the one you used in container #1. Water will be the only
item in container #3. Place all 3 containers in the sun.

After the containers have been in the sun for 6-12 hours,
measure the oxygen concentration in each container.

Why does the concentration vary?

Which container has the most concentration ¢f oxygen? Why?
Which conta‘iner has the least concentration of oxygen? Why?
Put one of the three similar aquatic animals in each container.
Observe them for 30 minutes. Record your observations. Explain

the reactions in each container.

103
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EXERCISK: HYDROGEN ION CONCENTRATION

Purpose: This investigation uses a method by which acidity--
alkalinity of HZO in s0il can be measured .

Behavioral Objectives: At the conclusion of the investigation
the student will be able to A. Identify pH of soil and H20 and
B. Contrast pH of various sources.

Materials:
pH paper
distilled H20
small Jars with lids

An approximate value of hydrogen ion concentration of water,
expressed in pH, may be obtained by using special indicator
papers. These papers are merely dipped in the water, and the
resultant color is compared to a color standard. For testing
soil pH, a small sample of soil may be placed in 5 cc. of
distilled weier and shaken well. Allow the mixture to settle
and then use the indicator paper. The soil should be tested
at ground level and then in the sub-surface. This type of
test is not precise, and gives only an indication of the pH
of soil or water. It may be quite inaccurate under certain
circumstances, such as in highly organic soils.

Go to three different sources of water and test the pH.
Suggested places cculd be (a) the lake, (b) pond with plant
1ife, (c) pord without plant life, and (d) brook. Record
the results.

Collect at least three different soi. samples. Suggested
sources of soil could be (a) from the edge of the woods,
(v) inside the woods, (c) shoreline, and (d) open field.

With a large enough series of indicators, the approximate pH

of solutions cun be worked out. Often it is more converdient

to use indicator paper than a pigment solution. Indicator
paper is prepared by soaking porous paper in a pigment solution
and then allowing it to dry. A number of pigments may be
combined in the same paper so that different ones do not have
to be tried separately. This part of the investigation makes
use of such an indicator paper.

Obtain soil samples from different envirorments. Place about
10 g of soil in a rortar, add 10 ml of distilled water, and
grind. Pour the mixture into a test tube labeled with the
name or muber of the soil sample. Wash the mortar and pestle
and rinse with distilled water before preparing the next
sample. Repeat this procedure for each sample prepared.
Permit the tubes to stand for ten minutes,

Place one microscope slide in front of each test tube.

a small piece of test paper on each slice. Dip a Blass stirring
rod into the first sampie and transfer a drop of the liquid to
the test paper. Ncte the color of the test paper where the

170
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HYDROGEN ION CONGENTRATION (Cont.)

drop has been placed and compare it with the color scale
that comes with the paper. Record the pli of' the sample.
Repeat this procedure for each sample, using a different
stirring rod and slide in each case.

Summary:

What is the pH range of your samples?

According to your evidence, what types of soils are mcst lik-ly
to be acid?

Wnich are most likely to be alkaline?
Which are most likely to be neutral?
Suggest some reasons for the differences or similarities in pH.

This method prov.des a comparison of the pH of the samples, but
does not give the true pH. Why?

105



ENVIRONMEN FAL EDUCATION ACTIVITIES

Exercise: Water Study

Purpese: To determine the hardssoft nature of water by measuring mineral
content of sanmples with liquid soap.

Behavioral Objectives: After completing this activity a person should be
ble to:

1. Test water samples trom unknown sources and determine the degree of
hardness/softness by using liquid soap.
2. Justify answers to questions on water study sheet.

Materials: Sample bottles with covers; ligqmid soap; metric ruler; hand
pipette; time paece.

Procedure: Each team of 2 students are to collect water samples from 4
different sources.

Measure 1 cm. of water in sample bottle.
Add 1 drop of liquid soap to sample and shake vigorously for

30 scconds. Wait 30 seconds. Measivve suds layer and record
results on data chart

Number of | Thickness of suds cm. | Soft/lard ]

Ve !

| Sample [ Sample Source r_Soap Drops{ Trial 1 - Trial 2-Avg./(Deg. of Hardness

- - T e

~— - _ﬂV_—J

Number of Brops Hardness
0-5 Very soft
5-10 Medium
10-15 Very Hard
1. What makes water hard?
2. What prevents soap from sudsing in hard water?
3. Why does 1t cost more to wash with hard water than with
soft?
{. Houw can hard water Lecore s~otftencd?
5, What effeoct would fard water have on the water pipes of

your honc?

Charles A, Cissell

EI{I(? 106
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ENVIRONMENTAL EDUCATION ACTIVITIFS
EXERCISE: Soil Study

Purpose: To sample soil in four dirferent enviromments in order to determine
the significance of color, texture, temperature, moisture conterc,
and acid/alkaline chemical nature.

Behavioral Objectives: After completing this activity a person should be
abie to:

1. recognize and identify the three principal components of
501il.

2. distinguish between plant material {organic matter) present
in soil and mineral material {inorganic matter) present in
soil samples taken from unknown sources.

3. record the pH value of any soil sample to accuracy of .5
of a peint,

L. to satisfactorily support answers to guide questions on
suil study activity sheet-

Materials: Chemical s,il test kit; speon; knife; metric ruler; hand lens;
s0il thermom:ter,

Procedure: FEach team of 2 students are to choose one of 4 environments for
test sampling--
1. Ogen field
2. Edge of Woods
3. TInterior ol wouds
L. Near edge of water.

Measure temperature of the air and compare with the soil temperature.

Use spoon and knite to dig 20 cm. down into soil in three sample
areas of the environmnent selected. 1f litter is present over the
sample area, expose the soil surface before starting to work.

Examinie or test soil sample at each 5 cm. level of depth ir the
three sample holes and record information requested on the data
sheet,,

Answer questions on the activity sheet.

Q 107
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ENVIRONMENTAL EDUCATION ACTIVITIES

SOIL STUDY DATA SHEET

Favironment of Sample Sample Sample Sample Average
1 2 3
Soil Color —_——
Soil Texture _ .
Moisture of Soil
JOQem. ) ——
5 cm. |
Soil pH - ]
|10 em. ) .
15 ¢m.
m. - —_
[ 20cm. 4
Soi}l Condition T D
Air_Tempetature I S
Soil Temperature _ _ L ______ _A____ | T -
KEY
COLOR TEXTURE MO13TURE CONDITION
Very Dark Gravel Dry Rich
Dark Sand Moist Poor
Light Silt Wet Eroded
Very Light

Charles A. Cissell
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ACTIVITY SHEET
ENVIRONMENTAL EDUCATION ACTIVITIES

SOIL STUDY

2

Purpose: To sample soil in 4 different physical environments in order to
determine the significance of color, texture, temperature, moisture
content, and acid/alkaline chemical nature.

Work in teams of two for this exercise. Your teacher will permit you to choose
an area of study.

RECORD THE INFORMATION REQUESTED ON THE DATA CHART AS ACCURATELY AS POSSIBLE.
If litter (grass, leaves, twigs) covers the soil surface, remove it before
you begin to work. Choose three sample areas and dig a hole 20 cm. down

in the soil.

Examine a soil sample at each 5 c¢cm. depth carefully with the hand lens. What
is the soil composed of?

Is topsoil present?
How deep is it?
Can you identify plant material from mineral material? How?

Hold a small sample of soil near you ear and rub it between your fingers. Can
you identify particles of sand, silt, and clay?

Describe the appearance of each. (Use hand lens)

Sqeeze soil samples together in your hand. Do they form a ball? What does
this indicate to you concerning moisture content?

Follow the instructions in the soil test kit and determine the chemical nature

of the soil {acid/alkaline or base) at each 5 cm. depth of the three sample areas.
(Do not touch the soil test equipment with your hands or the 80il sample you plan
to test. Why is this important?gm

How is soil formed?

How does the forces of nature help to produce soil?

Q . 109
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Check the containers each day and after three days collect the containers
and plaée the tops on each one. Take the containers back to the lab and
do the following exercises.

A. By using the formula for finding the area of a circle, calculate

the number of particulates in each container per unit area. Do this by

figuring the area of the top of each container. (A =fTr2)

B. If the amount «[ particulate i5 sufficient, weigh it and calculate

the weight per unit volume.

C. Which color of material {particulate seems to be the most dominant?)

{Use your hand lens)

D. If rain occurs during your experiment. let the H20 evaporate before
trying to remove the particulates.
Joe Milam

Rickie Hicks
Shirley Menendez



EXERCISE: PARTICULATE FACTOR
Purpose: To collect and measure the amount ¢f solid material in a

given volume of air.

Materials: (per collection station)
1. three wire coat hargers
2. one gallon size plastic containers with lids (ice cream

bucket may be used)
3. masking tape

L. one petri dish
5. three wire hooks
6. three 12 inch wooden stakes
7. heavy gauge string
¢, scales (optional)
9. wire pliers
10. three sheets of white paper
11, scissors
12. hand lens
Procedure: BDistribute five plastic containers approximately 500 feet
apart along a trail. Remove the lid from each and in the bottom of each
container place a white paper disc that completely covers the bottom of the
container. Secure the containers by using the fellowing method.
If tre containers are placed on the ground. place 3 stakes around each and
drive the stakes 6 tc & inches in the ground leaving about 6 inches of the
stake above ground. By using wire pliers construct 3 wire hooks with a loop
in one end of the hook. Place the nhooks over the edge of the plastie
container. Tie one end of a heavy gauge string to the loop of the wire
hook and pull the hook snug over the side of the container. Now tie the
other end of the strirg tu the wooden stake. Do this with all three hooks
and the container should be tightly secured.
By using three wire cozthangers, construct a ringstand above the container
to keep birds from sitting cn the top of the container. Tape the
straightered hook of the coat hanger Lo a stake to secure it, It will also
help if you tape the ring section of the three coal hangers together.
Q
ERIC 111
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EXERCISE: A Stream Valley
Behavioral Objectives: Following tris exercise, the student should be able to:

1. Detcritce the three caistinet cycles which a stream valley goes through
from bir:ih until destruction to birth again.

2. Plet the ceurse o the charrel of the stream being investigated.

3. Jdentify tre lznd arsd water formations which occur in a stream
valley.

Intforeation:

The purpose or e “ro1w to observe s landscape created by the
51

interzctions of atn apne geslepic precesses.  The value of field
cbservating 1l.e . uf 12 abstract nzture of classroom work

in fheir actuzl enviroument.

ana the present

) Msltey, our destination, 18 the results of three pro-
cesses, erosian, 1?5hrlur’aliiﬂ uf <ne ercded narerials. and deposition

of these nztvrials. RWurnl:yg water o the main Force which creates this

type of topography. st of tne water which falls in the form of rain

er srow flows cver Lie Qg as i This rurnsng water, on its way to

a larger boay ol waidil, L2011 g enuripous fore= toward changine the festores
of the surrzce O the ireoinairg 13:ascéps. @ wezrs away nills and moutains.
ercdes valley, 1eucves tre loowse ateriat produced vy weathering, and deposits
a1l tre matsrisl removes on wbher pscis of the lsnd,

It the cyele of e wivl, 8 stresn nay go bLhrough taree distinct stages;
Youth during whicr the erusive action is largely dewnward and the stream
i1s charsoterized ty u StEcy giradiont, a aee; n3rrow, V-shaped valley,

e Maoority, cota ed Ly 8 wi:der, U-shaped valley. both

a. tior, 41ma alsenco of falls and rapids, development

!

falls and rapl

: l*-*"l“"
depositionsl sy ere

of a tiood pluir, ani 5 tvcvnn;r, of neandersy and old_age where lateral cutting

dominstes process o erosion rorge rearly balanced. shallow gradient, moderate
strest velocity, broao, f}at florurla’t, Veshaped valley and immature oxbecws.

Activities: Youvr Btrewn apa Valley Stuny
Answer these guisiions in the T.ela or in tue classroun after your trip.

{a) M

ure tba wiots o the sfroan at the reath ard at varicus points

ib) Meabu.e the it of strew 3t wouth and at various points upstream.
(¢) Meacure tro celociiy of stresr 17 possiole.
(d) Which uitecticn d»es the stican Ilow?

(e} M

€asurc iba terperatare of water in (ke stream and the air above
trear,

"

{1} wWaver jooqer oo
(2)  Air Terperava e
i Geral Litiogs >




Exercise: A Stream Valley (cont.)

(f) List items which might influence the channel of the stream to
cause it to meander.

stream.

(h) State whether the cutting action of the stream load is on the inside
or outside of the bend. Where is deposition occuring in the stream
bed?

(i) Does the stream utilize turbulent flow or laminar flow in its move-
ment? Illustrate both types in drawings.

(j) Have you fourd any signs of oxbows being developed or in existence
at present? Draw the stages of the development of an oxbow.

(k) 1In an ideal situation which do you think would reach maturity sooner,
a stream in a shale area, or one in a sandstone region? Explain why
you selected either a shale area or a sandstone area.

I (g) Identify landforms which have been constructed by the meandering

(1) Which do you think would reach maturity soconer, a stream in a dry
climate or one in a humid region? Why?

(m) List characteristics of a stream using three stages.

J TYPES YOUTH MATURITY OLD AGE

Gradient

Velocity

- Material
Carried

Deposition
by stream

i Shape of
valley

Trend of
stream

 a——

|

I
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Exercise: A Stream Valley (cont.)

{n) Construct a paragraph using these words in the correct sequence to
illustrate the changing of a mountainous region to a peneplane.

{1) V-shaped Valley

(2) U-shaped Valley

(3) Flat-shaped Surface
(4) Tributaries

{5) Gradient

(6) Base Lavel

(7} Turbulent Flow

{8) Laninar Flow

{9) Meanders

{10) Oxvows

{11) Delta

{12) Downcutting

(13) Side cutting

{14) Rapids & Waterfalls
{15) Sandbars

i16) Moderate Velocity

(o) State whether this educational fieldtrip has been beneficial or not
tc you.

Roberv E. Farmer
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STREAM VALLEY
Title: Investigating. Weathering and Ercsion.

Behavioral Objectives: The student should be able to:
(1) To describe how wzathering and erosion
have affected the stream area-
12) To determins the gelolgic age of a stream after
studying its characteristics

Purpose: 'To recognize some of itne evidence and effects of weathering and
erosion in the Geolcgy Stetion and/or Geclogic Stream Areas. Make ceparate
lists for each area-

Procedure: Look for rceks or lanaforms which show evidence of weathering.

Descrive eacn festure clearly and tell whether you think that this
1s an example of Pnysical ur Crnemical Weatnering. What do you
think has caused the weathering :n each case?

Remember: Physical Weathering may be caused by (1) Temperature
i2) Frost Action {3) Action of plants t4) Action of animals

{5) Abrasive action of wind, water, and ice,

Cnem:cal Wearherirg nay be caused by (1) Oxidation {2} Carbonation
(3) Hydration

Activities along strean
PART: A

I. Would you say that the cutting actior of the stream is on the
inside or outside of the curves? Why:

IIv Ts the stream fed by mary tributaries or only a {aw?

ITl. Determine wnether the stresm is in Youth. Maturity. or Old Age.
Explain in detail why you think it 1s in this age.

IV. Where do you nctice deposition azlong the stream? Wny does deposition
occur here?

PART: B
Procedure: Look for eviacnces of Erosion. Describe each area
where erosionz] action nzs taken place and identify any landforms
or surfave features that were formed due to erosion. What are
the eros.orsi 3gents in each vase? [(w.na. water, ice, or directly by
gravity) iuna forn exsTples rgally. t3las slope, soil creep, oxbow lakes,
sandbars, ctz.)

o L5
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EVIDENCE OF WEATHERING AT THE GEOLOGIC STREAM

Evidence of
Weathering Type

Erosional Sketch and/or
Cause Landform Cause Description
' ,
[}
%
e e e e . —
116




GRAPH OF MEASUREMENTS FOR GEOLOGIC_ STREAM
Laminar Direction
Width |Depth | Velocity{ Cause au Air Soil | Water or of Other
Meander | Temp.| Temp.| Temp.| Turbulent| Flow

INTERVALS

i
R B

Dale Trentham

O
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GEOLOGIC STREAM AREA

One group will be responsible for
sketching the stream and surrounding
landforms as we proceed along the
stream. Iach member of this group
later.

This will leave 4 groups of about 6
members per group,

(1) Two members will collect the data
needed for the Weathering and
Erosion Exercise which follows.

(2) Two membvers will collect the data
on stream measurements.

(3) Two nembers will record the

measurements in chart form.

A1l memhers of each group must work
together and share the information
collected at a later time.

The group sketching the stream will get
the information from members of some
other group.

NOTE* An interval of every 3 or 4
turns or meanders might be suitable.

. Title: 1Investigating Weathering
and Erosion.,
Purpose: To recognize some of the

evidence and effects of weathering
and erosion in the Geologic Streanm
Area.

Behavioral Objectives: Following
this exercise, the student should
be able to:

1. 1derntify the erosionsl and
depositional features found
alorg the stream.

2, Describe the stream according

te its physical characteristics.
MATERIAL: Notepad, thermometers, tape
measure (string), measuring
stick, compass.

118

Procedure: Look for rocks or land-
forms which show evidence of weathering.

Desc ribe each feature clearly and
tell whether you think that this

is an example of Physical or Chemical
Weathering. What do you think has
caused the weathering in each case?

Rememher: Physical Weathering
may be caused by (1) Temperature
(2) Frost Action {3) Action of
plant {4) Action of animals

(5) Abrasive action of wind,
water, and ice.

Chemical Weathering may be
caused by (1) Oxidation

(2) Carbonation {3) Hydration

EV1DENCE OF WEATHERING IN THE GEOLGIC
STREAM ARFA.

Evidence of

Weathering Cause

Type
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Weathering and Erosion (cont.)

Part B:

Procedure: Look for evidences of Erosion. Describe each area
where erosional action has taken place and identify any land-
forms or surface features that were formed due to erosion.
What are the erosional agents in each case? (wind, water,
ice, or directly by gravity) Land form examples (gully,

talus slope, soil creep, oxbow lakes, sandbars, etc.)

Evidence of Erosion at the Geologic Stream.

Depositional or
Erosional Lardform Cause

119
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Activities Along Stream

1.

Would you say that the cutting action of the stream is on the
inside or outside of the curves? Why?

Is the stream fed by many tributaries or only a few?

Where do you notice deposition along the stream? Why does depositien
occur here?

Determine whether the stream is in Youth, Maturity, or 01d Age.
Explain in detail why you think it is in this age.

i Cause
of Air 8o0il
Width Depth Velocity Meander Temp. Temp.
g
B
<
>
(i 4
wl
‘__
2
H f
""yiater | Laminar T
Temp., Turbulent Direction J‘Qpher
4
XL
-
X
e
P4
Bal
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Exercise: Running Water

Behavioral Dbjectives. At th« conclusion ot this exercise the student
should be able to:

1, Tell the effcct of the sulrotndiny land will have on the rate of
flow of a stream.

2. Calculate the rate of fiow of a stream of water.
3 Calcuiate the volume of water flow in a strean,

4, ldentifv theportions ot a strean where the current flows the
fastest.

Materiais: A ardstick or a stick marked i1n some units of length
a watch with a sweep second hand, pencil and note pad or clip
hoard.

Procedure: There will be spectat kinds of plants and animals an
this community which are closeiv related to the nen-living elements
to be found here. Eaih has & certain place to live and a certain
Jo0b to do 1n the communit,. it the places aren't there and the jobs
aren't done the community can®t ¢xist A chanve ot any one thing
causes other caanges, too Some chanves lead to better communities,
same to poorer ones.  What i~ yoine on herer

How does the land around this runniny water comuunity affect 1t?

s 1t steen or fiat?

How would this attect the water!

How fast 1s the witer tlowine?

fou can find our this wan “easure & distance along the screan.
Throw a stick 1 the water at the upstrean murk.

Count the number of scconds the stick takes to reach the end

of the distarce vou marked.

The stick pees teet 1n seconds.

m—— ——— e

Divide the nurber ot feet traveled by the number ot seconds to
find the rate of tluwn each sciond .

Was this at the cdvc of the stream or an the mddle? .

hould tihe rate be tae care in ancilicr location alony this strean?

1<1

1238
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Trv the same experiment there teet 1n seconds.

Which was the faster rates

Why do vou think this was the caser

Do vou think this stieam of water would always flow at this same rate?

At what tirmas could 1t ne drtt+terenty

what could cause the rate to chanve: )

How deep 15 this stream: I THi: STREAM L5 SMALL, take a vardstick and
wade 1n a strarvht line acrvss 1t Measure the depth 1n several places

as you yo. Draw a diagram of suur measurements below.

/{l\‘/" e T T NN N T

\,U..x‘\g(‘ \cve

_XW/,_NMX,

SR

Connect the points measurced with u 1ine to ~how the bottom profile.

Where wus the water moving most rapadiy?

Why do vou think this vas ~0:

Add vour measurements togcther wnd divide by the number taken to tind

the average depth

I+ this was 10 raches, divade by 12 to chanve 1t to teet.
Activity: hhat i~ the colume ot watol tiowny n this streamy

Multiph the averase depth

by the verave wadth

Muitiply this anseor by the
teet traveled per scoond

to wet the volume of war.r ___ DISCHARGED IN CUBIC

TR OTHE STREA™ I 100 [ARGE I6 WAbE, & 1tony pole «1th a weighted line at

122
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the end can be used. Mark the line with red tape at foot intervals.

The line mav be dropned i1nto the water and provide some information
concerning the depths in various locations across the stream.

(Bamboo rug poles are lightweight and a good length.)

Anonymous

123



EXERCISE: The Geology Station (LBL)
Behavioral Opjectives. Following this exercise. the student should be able to:

1. Identify mineral differences as to color, shape, composition,
weight and texture.

2. Order rocks according to cclor., shape, composition, weight
and texture.

3, Point out fossils in the area-
Activities:

I. Observe as many different types of rocks from three {3) levels down
the slope of the pit and group them according to the following

outline:

A. Color

B. Color Streaks
C. Shape

D. Composition
1. All one material
2. Mixtures

E. Textures

1. Rough
2. Smooth
3. Jagged

F. How formed?
1. Water Formed
2. Fire Formed
3. Total Change

[T Describe the difference between the weathered surface of a rock and
freshly broken surface-

ITI. Test rocks for hardness. Describe how you tested them and what your
results were.

IV. In your search for ditferent group of rocks., have you uncovered a
rock which 1s rounded. hollow. and contains crystals on the inside,
if so. what 1s the rock called, how are they formed, what minerals
generally compose the outside covering and state color and type of
mineral makeup ot the crystals on the inside.

124
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Exercise: The Geology Station (cont.)

V. Make a map of this area showing rocks and minerals found here according
to your own classification system.

Ideas: Location, direction (NSEW), height from top level, areas of
folding.

VI, Note types of fossils. Draw what you see and identify back in the
classroom.

VIT. Decide whether this area was created by man's influence or by nature's
influence. List items to support your choice.

VIII. What has been the most effective tool of nature in the erosion of this
area? Wind? Water? Glaciers? Man? Fire?

IX. State evidences of:

Physical Weathering
(a) Frost wedging
(b) Exfoliation
(¢) Leaching

Chemical Weathering
(a) Carbonation
(v} Oxidation

(c} Eydration

Robert E. Farmer
125
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GROLOGY, STATION

TITLE: INVESTIGATING ROCKS AND MINERALS

Purpose: To find out how rocks and minerals differ

Behavioral Objectives: Following this exercise the student should be able to:

1. Describe a rock accordirg to its physical properties.

2, 1Identify a geode.

3. Identify fossils commor to this zrea.

L. Distinguish betweern weathered and urweathered rocks.

PROCEDURE.

Part A. 1. Find as many difrerent rocks as you can from 3 different
levels down the slope of the pit. Describe them as clearly as you
can. Your description should include such things as:

A, Golor

B. Shape

C. Composition
1. All ore mineral
2. Mixture

D. Weight
1. Heavy tor size

2. Light for size

E. Texture

1. Rougn
2. Smeooth
3. Jagged

F. Genetic Class
1. Igneous ' fire~formed)
2, 3edimentar; (water-formed)
3. Metamorphic {changed)

126
O
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GENETIC
COLOR SHAPE COMPOSITION| WEIGHT TEXTURE CLASS OTHER

TOF LEVEL

MIDDLE LEVEL

LOWEST LEVEL

Part A. I[. (cont.) Rocks and Minerals
Procedure: Choose two or three of the rocks that you have found. Examine them
closely and describe the mineral components. If possible, crush part

of the rock and separate the crushed material into piles of similar
particles.

I. What happens when rocks are weathered?
I1 What 1s Erosion?

I11 Describe the differnece betwcen the weathered surface of a rock and a
freshly broken surface.

1V. In yomr search for different rocks, have you found a rock which is
rounded, hollow, and contains crystals inside?

V. Note types of fossils found. Draw what you see and identify either
here or back in classvoom.

VI Decide whether this area was created by man's influence or by nature's
influence or both. List items to support your choice.

127
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Part B. I.

TITLE: INVESTIGATING WEATHERING AND EROSION

PURPOSE: To recognize some of the evidence and effects of weathering and
erosion in the Geology Station area.

Procedure:

Draw a diagr

Label accord

Look for rocks or landforms which show evidence of weathering.
Describe each feature clearly and tell whether you think that this

is and example of Physical or Chemical Weathering. What do you
think has caused the weathering in each case?

Remember: Physical Weathering may be caused by (1) Temperature
change; (2) Frost Action; (3) Action of Plants: (4)
Action of animals; (5) Abrasive action wins, water, and
1ce. Chemical Weathering may be caused by (1) Oxidation;
(2) Carbonation; (3) Hydration.

am of the so1l profile of the highest slope.

ing to: A Color

B. Size of particles

C. Thickness

V. Other characteristics

BED ROCK

PARENT ROCK SUB SOIL TOP SOIL

......



Evidence of Erosion at the Geology Station

Erosional Landforms Cause Sketch and/or
Description

Weathering and Erosion (cont )
Part B. I1.

Procedure: Look for evidence of Erosion. Describe each area where erosiomnal
action has taken place and 1dentity any landforms or surface
features that were formed due to erosion. What are the erosional
agents in each case? (wind, water, ice, or directly by gravity)
Land form examples (gully, talus slope, soil creep, oxbow lakes,
sandbars, etc )

129
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Evidence of Weathering at the Geology Station.

Evidence_of Weathering

Type

Cause

- -
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EXERCISE:

Behavioral Objectives:

Conservation Ressurection Soil

Uporn completion of this exercisey; the student will be

able to point out the prevention cf erosion through these precesses:

1.
2.
3.
L.

Soil improvement

Proper drainage
Terracing

Tree and grass planting

Activities:

I.

Il.

Draw a diagram of the soil profile of the highest slope and lebel
according to the size w.ad type of rocks found on the slope.

1_ topsoil

_ subsoil

Parent Rock

-—— — e

| Bed Rock

S p———

1

A.

B.

Color

Size of Particles

Have you noticad certain aspects of erosion which have occurred

at the slope?

In the following blcck diagram, place the corres-—

ponding numbers of the features which have been revealed by nature

according to location and shape of structure.

1.
2I
3.
L

Gullies

Talus Material
Folded Rock Layer
Resistent Rock Caps

Highest Slope

Bottom of Slope

Lower Slope

131
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Exercise: Conservation Bessurection Soil (cont.)

ITI. What has been the most ef”ective tool of nature in the erosion of
this area?

1V. TIdentify that there is erosvion present
(a) L1ist characteristics of an croded area
(b) List correction methods
(¢) Do some correction methods

V. Correction Activities
{a) To reduce imprope: drainagc:
1. Place natural obstacles in gullies. Logs, .ocks, etc.

2. Collect seeds agnd sow along banks and transplant honey-
suckle.

3. Plant tree seediings
(b) Terrace the slope

1. Fill sand bags and place at differ nt levels in eroded
area.

Robert E. Farmer
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EXERCISE: Minerals (Rocks)
Behavioral Objectives: Following this exercise, the student should be able to:

1. Distinguish minerals (rocks) on the basis of metallic or non-metallic
luster. ’

<. Demonsirate a scratch test procedure for determining the relative
hardness of a rock.

3. Order a group of rocks sccording to relative hardness.

metallic or non-metallic luster and relative hardness.

Terms:
Metallic - locks like a metal - shiny

Non-Metallic - Does not look 1like a metal - dull or maybe glasslike

Hardness - How nai'd is it to scratch hardness table - Moh's Scale

J L+ Construct a table of classification for a group of minerals hased upon

Hardness Common Iten:s That Will Scratch
1
2 Firgerrail
3
4 Permny
I 5 Window Glass
3 6 Gond Knife
7 Steel File
8 This group should not apply
I 9 since we are not likely to
10 find Topaz, corundum or Jizmnond
I Possible Rocks or Minerals available in area:
Name Hardness
I Talc (White, Gray, Green) 1
T Kadlinite 1-2
Shale 1
I ateite (Gray) 3
Chalceddﬁer\\\\\ L=5
Chert The— L=5
I Hematite \\\\\\‘\E:é\
art ;
Quartz 7 \\\\
l Activity - Hardness and luster T
‘ 133
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Exercise: Minerals (Rocks) icont.}

Studerts should collect small rocks that appear diiferent.

Students should classify the rocks according to metallic or nou-metallic
using hand lens.

Students‘ﬁould order the rocks according tc hardness using Fingernails, Penny,
tood Knife. and Steel File. (Knife and Steel File should be furnished by
Instructor.)

Students should design a table to classify their rocks according to metallic
and non-metallic and hardness.

Evaluation:

Students should take two rocks and ident.fy their position in their table
according to metallic, non-metallic and hardness.

James M. Major
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EXERCISE: Conservation - Man and Nature

Purpose: Observation of evidences of man's attempts in conservation and of
natural conservation

Behavioral Objectives: At the conclusion of this exercise, the student will
be able to:

1. TIdentify evidence of man's endeavors at conservatian

2. Identify evidence of natural conservation

3. State the general purposes of some cbserved conservation practices
of man.

4« Tell the history of the Iron Banks Hill.

5. Point out evidence of steps or processes in natural conservation
in the Iron Banks Hill area.

Procedure: A walk from YAS to Home Flock Area to Iron Banks Hill and back
Materials: Notebook, activity sheets, pencil and compass

1« Activity: Plct course of walk
a. Locate Honker Dam, Sn:ke Island, Homz Flock Area, Iron Banks Hill,
Beaver Lodges and Spring on map.
b. Orient map and determine azimuths to be followed from point to point.
c. What is the azimuth of each point from the YAS?

2., Activity: Observation and discussion of purpose of Honker Dam and Lake
a. How does Honker Dam promote conservation?
b. What evidence can you find on or near the Dam of Wildlife?

3. Activity: Observation and discussion of purpose and operation of Home Flock Area.
a. What evidence of benefit to wildlife can you find?
b. What evidence of wildlife in the area did you find?
c. What different kind of plants, animals, or birds has man introduced in the area?

4+ Activity: Urollow the trail over the top of Iron Banks Hill

a. Are there any cheaiges in the type of plant populition at the trail ascends
the hill? What changes do you observe?

b. What is happening to edge of the old iron diggings at the top of the hill?

c. What strange (unusual) characteristics of the root system of trees at the
edge do you observe? Can you explain this behavior?

d. From above the diggings, can you find any evidence of erosion? If so,
what evidunce?

5. Activity: Investigation of the bottom of the diggings

a. What kihds of plents do you find here?

bs Do you find mosses?

¢» Do you find ferns?

d» Do you find lichens?

e. Do you find grasses?

f. Do you find woody plants?

g+ Are there any big treecs of Just shrubsg?

h. What does the type or types of plant life found tell you about nature's
attempt at conservation?

o 135
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Exercise: Conservation - Man and Nature (COnt.)

6. Activity: Visit to Beaver Lodges
a. What evidence of presence of beavers can you find?
b. What kinds and sizes of trees do beaver cut?
c¢. What do the beavers do with trees they cut?
d. Do beavers contribute Lo conservation? If so, hpw?
e. Do beavers h'ndicap conservation activities? If so, how?
f. How do beavers manage to enter their lodges?
g. How do “he beaver breathe in their lodges?

i

7. Activity: Observation and discussion of purpose of fresh water spring
a. MWhere does the spring originate?
b. What type of life does the spring sustain?
c. How does tlie spring affect conservation?
d. Would the spring be affected by changes in the weather?
e. Is the spring a tributary of a larger body of water?

Dorothy Kirchoff
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EXFRCISE:

Weather Factor - Temperature

Behavioral Objectives: Following this exercise. the student will be able to:

5e

Plot a graph indicating differences in temperature in the same area at
different times of dasy fcr rore than one day.

Give reasons why tnere is a ditfference

Plot a graph indicating differernces in temperature in different areas
at thne same time or day.

Give reasons why thers is a difference in temperature in different
areas at the sawe time of day.

Tell why there are varying patterns of temperature in different areas
and varyirg ratterns of temperature at different times of day.

Materials: Centigrade Tnermurater

Activity:

Outcdoor Temperatures

The students shall measure aund record the temperature at three specified cimes
each day in the follewirg areas:

1. Bare Ground in Direct Surlight Symbol
2. Bare Ground in the Shade 4
3. Grass in Direct Sunlignt f:
L+« Grass in the Shade
5. 1In the edge of a wooded area. **
6. Fifty Steps into a wooded area. O
7. Six inches above the surtace of & large body of 4]

water -4:—
8. Six inches below the surtace of a large body of 44;

water

e et s e DATIA TABLE
AREA e, . TEMPERATURE LN DEJREES CENTIGRADE

Bare Ground

- _1_A,g,_]__“}@@g_ P,M._f_é.m. NOON_ [ P.M. | A.M. | NOON

Bare Ground

Grass o o - — NS
Grass 2 1. R
Wooded Area O 2 I _
Wooded Area N

Body of Water T~ ""T— 77T

Body of Water _ | A AR ) T

O
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1. On a single sheet of graph paper the student should plot the temperatures
of all eight areas for all readings using the symbols t0 indicate the area.

2. On a second sheet of graph paper the student should plot the temperature
readings from area to area for the three readings taken. Use the follcwing
symbols for the line graphs.

AlMo =O
Noon = ~+4-

P.M. =®

30 GRAPh :#1 TEMPERATURE VAKRIATION OF SAME AREAS

28

%

2l
22

12

10

TP . N

o

AM. Noon P.M. AM. Noon P.¥H. AM, Noon

TEMPERATURE READINGS IN ORDER
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GRAPH #2 TEMPERATURE_VARTATION FROM AREA_TO AREA DURING SECOND DAY
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$TF TV w0 Te ¥ H
AREAS INDICATED BY THEIR SYMBOLS. PLOT TEMPERATURE USING THE
FPOLIOWING SYMBOLS:

AM. "0y NOON "t"; F.M. "O"

QUESTIONS:

Is there any difference in the temyerature in the same area at different
times of day? Why?

Is there any difference in the temperature from one area *o the next area?
Why?

In which area would you rather be on a cool day? On a hot day? Why?

What kinda of a patern of temperature differences rrom area to area occur
in the morning? Why? At Noon? Why? In the Evening? Why?

James M, Major
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EXFRCISE: Weather Factor - Relative Humidity
Behavioral Objectives: Following this exercise, the student will be able to:
1. Operate a hygrometer to find the relative humidity.

2. Describe the weather accompanied by either a high, avarage,
or low relative humidity.

3. Predict the kind of weather liliely to follow either a high,
average, or low relative humidity.

Materials: Wet bulb thermometer. dry bulb thermometer, reletive humidity
table or hygrometer.

Activity: Relative Humidity

Students should determine and record *the relative humidity at
three specified times each day.

Students should determine and record the kind of weather at the
time the relative humidity is determined.

RELATIVE HUMIDITY DATA

Date

Time of Day a.m.} noon{ p.m. a.m.] moon] p.m. a.m.] noonl| p.m.

Relative Humidity

Weather

140
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QUESTIONS:
1. What kind of weather accompanies a high relative humidity?
2. What kind of weather accompanies an average relative humidity?
3. What kind of weather accompanies a low relative humidity?
L. What king of weather followed a high relative humicity?
5. What kind of weather followed a low relative humidity?
6. What kind of weather followed an average relative humidity?
7. How does a high relative humidity seem to affect your body while

ERIC

Aruitoxt provided by Eic:

exercising?

James M. Major
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RELATIVE HUMIDIEY #¥ROM WIT ANI HRY BULB THERMOMETER (CENT. SCALE)

This table gives the approximate relative humidity directly from the reading of the air
temperature (dry bulb) (#0C) and the wet bulb (¢+@C}. It is computed for a barometic pressure
of 74.27 em Hg. Errors resulting from the use of this table foc air temperatwies sbove —100C
and between 77.5 and 71 um Hg will usually be within the errors of sbservation.

02 04 06 08 10 1.2 14 1A 1R 20 22 24 26 28 10 312 34 36 38 40 45 50 55 60 65 7.0 7.5 80 B85 9.0 9510010511.0

10 98 95 93 90 88 85 83 €1 79 77 74 /2 70 68 66 63 61 59 57 5§
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15 98 96 94 92 90 B8 B6 B4 B2 8O 78 76 W 73 71 69 67 (5 63 61 57

2 T o
47 42 38 M4 30 %6 22 18 14 W0 6 ..
48 44 40 36 32 27 24 20 16 13 9 &

05 1€ 1.5 20 25 30 35 4.0 45 50 55 6.0 65 7.0 7.5 80 85 9.0 9.510.0 0.5 11.011.512012.513.013.5 14.0 14,5150 15.5 16,0 16.5 17.0 xx
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-
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24 96 92 88 BS B0 77 7Y &9 66 62 53 4% 53 4% 46 43 40 37 M 31 29 26 23 XN 18 a
25 96 92 88 84 Bl 77 74 70 67 63 60 57 54 50 47 44 41 3 ¥ 33 W 28 5 22 2 -
26 96 92 83 85 Bl 78 74 71 67 64 6! S8 54 51 45 46 43 40 37 M 32 29 26 24 2 -
27, 96 92 89 gS B2 B 75 71 6B 65 62 38 56 S 80 47 44 4F M8 36 33 2 28 2% 23 e
28 9% 93 89 8 B2 7B 75 72 69 65 62 59 56 53 51 48 45 42 40 37 M 32 29 7 25 e
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EXERCISE: Weucher Factors - Cloud Cover

Behavioral Cbjectives: Following this exercise, the student should be able to:

1. Point out cirrus, cumulus, stratus, and nimbus clouds.

2. Tell what kind of weather is most likely to follow a cloud cover of

cirrus, cumulus, siratus, and nimbus clouds.

Activity: Cloud Cover

Terms: Cloud s

Cirrus - curly, white, and high up in the sky

Stratus - low, thin, and fog~lixe

Cumulus - pile-up, floating white masses about a mile above the land
Nimbus - dark gray and rather formless, filled with rain.

Record cloud cover at breakfast, lunch. and dinner in data table using

terms above;

AJM. Noon

P.M,

A . Mo_ NO':’n

P.M'

A.M'

Kind of

Weather

Kind of

Clouds

QUESTIONS:

1. What kinds of weather followed each kind of cloud cover observed?

2. What kind of weather would you predict would foliow these cloud covers?

A. Cirrus
B. Stratus
C. Cumulus
D. Nimbus
3+ Are the clouds moving?

4. Can you tee new clouds forming?
5. Do you see clouds breaking up?
6. Can you fird shapes amcng the clouds?

7. What shapes do ycu £ind?
8, What is a cloud?

183
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EXERCISE: Weacvher Factor - Wind

Behavioral Objectives: Following this exerzise. the students should be able to:

1. Estimate with the use of the Beaufort Scale, the velocity (speed) of
the wind.

2, Determine the direction of the wind, using a wind vane and compass.
3. Plot a graph showing the variations of wind velocity during the period..

L. Predict the likely kind of weather one could expect using the wind
direction, velocity. and current weather conditions,

Materials: Beaufort Scale. wind estimation scale (attached), simple wind
vane or wind sock, compass, anneometer if available.

Activity: Wind - Direction and Velocity

Students should observe and record the wind velocity and direction at
three specified times each day-

Students should observe and record the %Xindof weather at the time the
wind direction and estimated velocity is observed.

Students should ﬁlot a graph showirg ttie wind velocity during the period
of their observation.

144
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WIND DIRECTION AND VELOCITY DATA

Date

Time of Observation | am noon { pm| am | noon pnl am] noon| pm

Velocity

(from)

Direction

Weather

Wind
Velocity
in milgs
per hoyr

50-
45-
40-
35-
30-
25~
20~
15-
10~

5

GRAPH

| l | | | | I | |

deMe noon pP.m. .M neon PeMa d.Ms« nNOON pP.Mm,
N
S A

1st, Day 2nd Day 3rd Day
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QUESTICONS:

Does the wind velocity remain the same?

Does the wind velocity seem to change at any gpecific time or
period of the day?

Does the direction of the wind appear to have any affect on
the kind of weather one experiences? Why?

How does tne wina velocity atfect your comfort oct of doors?

How does the wind direction and velocity seem to affect the
krd of weather one wo.uld expect the next day?

Does thoise seem to be any relation between the wind direction

and velocity at a speci "° time, and the kind of weather you
have at this time?

146



BEAUFORT SCALE-WIND ESTIMATION

Beaufort mphi )
Number Description Observation Weather Map Symbols
knots
) L
0 0-1 calm smoke rises (:::) calm
0-1 vertically
"
1 1-3 ,,/';_3 light air smoke drifts (:::) calm
slowly
4-7
2 4-6 slight breeze leaves rustle \Lihknnma____
8-12
3 7-10 gentle breeze leaves a1 d twigs 10 knots
in motion
7
4 13-18
11-16 moderate breeze] small branches 15 knots
move -
5 19-24 fresh breeze small trees 20 knots
17-21 sway Ll_ AL
25-31
6 22.27 strong breeze large branches Kknots
sway ]
7 32-38 ; . ) \ \ \!
28-33 rnoderate gale whole trees
— in motion knots
8 36-46 fresh gal
2sh gale twigs break
34-40 off trees 35 knots
9 47-54 /
‘/”///, 31-47 moderate pale branches break 45 knots
10 s5.65
45.55 whole gale trees snap and 50 knots
are blown down | ——
~ -
H 64-72 .
56-63 storm widespread 60 knots
damage
12 73-82 N
64.7) hurricane extreme damage 70 knots
0
ERIC 147

Aruitoxt provided by Eic:

154



O

ERIC

P v
AUV

EXERCISE: Weather Factor - Atmospheric Pressure

Behavioral Objectives: Following this exercise, the student should be able to:

1 »

2.

3.

Point out the kind of weather that accompanied a high barometric
reading.

Predict the kind of weather likely to follow a rapid rise in
barometric pressure; rapid fall in barometric pressure.

Predict the kind of weather likely to accompany a fairly constant
barometric pressure.

Materials: Barometer

Activity: Atmospheric (Air) Pressure

Students should observe and record the atmospheric pressure at three specified
times each day.

Students should ohserve and record the kind of weather at the time the atmos-
pheric pressure is observed.

ATMOSPHERIC PRESSURE DATA

Pressure in inches of Mercury
A M, NOON | P.M. { A.M. NOON | P.M.
PRESSURE
WEATHER
A.M., | NOON ] P.M. | A.M. | NOON | P.M.
PRESSURE
WEATHER
QUESTIONS:
1, What kind of wewther accompanies a high atmospheric pressure?

What kind of weather accompanies a low atmospheric pressure?

If the barometric pressure drops rapidly, what kind of weather
follows?

What kind of weather follows a rising barometric pressure?

Did the time of day appear to have any effect on the barometric
pressure?

Do you think the barometric pressure would be helpful in making
a weather forecast?

James M. Major
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MATH

Exercise: Time-Telling using shadow stick.
Behavioral Objectives:

following this exerci:e, the student should be able to:

1. Tell time using shadow stick.

2. Tell the season of year using shadow stick.

3. Tell the time zones and locations using shadow stick.
Material:

2 Ft. stick app., compass tor direction, worksheets, and string.
Activity: Time - Telling time using shadow stick-
1. Terms:

1. Time zones: A geographical region within which the same standard
of time is used.

2. Eastern: Pertaining to the eastern section of the country.
3. Central Standard: Pertaining to the central section of the country.
4. Atlantic: The time zone over the east coast of the United States.
5. Pacific: The time zone over the western coast of the United States.
6. Mountain: Time zone over the western part of the country.
7. Shadow Stick: Simplified form of the sundial.
8. Sundial: An early instrument used to tell the time of the day.
I1. Procedure:
1. Give background information.
2. Use compass to find direction due nurth.
3. Place stick in ground upright in position
4. Use string to make circle around the stick, using the stick as

center point of the circle. String should be about the same
length of the shadow stick.

149
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Math - Time

IL.

1v.

5.

6.

7.

Put the face on the clock (numbers).
The pcsition of the shadow will tell the time of day.

The length of the shadow will tell the season of the year.

Follow up questions

1. What time zone do you live in?

2. What are other time zones?

3. Where are they located?

4. What is a shadow stick?

5. Can you tell the time of day by the position of the shadow?

6. Can you tell the season by the length of the shadow?
Supplementary

1. How much longerwill the shadow of the stick be an hour later?
2. If i1t is 12:00 noon in the central time zone, what time will it

be 1n the Pacific time zone?

Christine Jones
Versil Withrow
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MEASURING THE HEIGHT OF TREES

EXERCISE: Measuring Tree Height

Behavioral Objectives:

Following this exercise, the student should be able to:
1. Measure the height of any tree using a latitude gun.
2. Measure the height of any tree using a Biltmore Stick.

3. Measure the height of any tree using estimation.

Materials:

latitude gun, biltmore stick, yardstick, ruler, or tape measure
(pace size). ‘

Activity: Latitude Gun

Student aims at top of tree unrtil gun reaches 45°. Distance from student
to tree plus height of student equals height of tree.

II Activity: Biltmore Stick

Student stands 66 feet from the tree. Hold stick in fist so base of tree
coinsides with the lower end of the stick Raise eye to top of tree
without moving the head. Height of tree till be marked on the stick where
the top of tree hits the stick.

IT]. Activity: Estimation
Measure the height of a student using a measuring device. This student
then stands at the base of the tree to be measured. Another student
stands about 100 feet away and estimates how many times the rctudent's
height will fit up the tree Then he multiplies the number of times by
the height of the tree.

QUESTION:

. ERIC

PAruiToxt provided by Eic:

1. How tall is the tree?

Jane McCool
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MEASURE HEIGHT OF A TREE

Season: Exercise can only be done when the sun 1s shining.

Objective: At the end of this exercise, the student should be able to:
ta) Use three known related values and by using ratio and
proportion derive a fourth related value.
(b) Take the length of a yardstick's shadow and the length of
a tree's shadow, and by using ratio and proportion, find
the height of the tree

Materials: Yardstick and tape measure (measured nace).
Procedure:

1 Select the tree(s) to be measured.

2. Hold the yardstick at right angles with (perpendicular to)
the ground

3. Measure the length of the yardstick's shadow using a tape
measure oI pace measure,

4, Mecasure the length of the tree's shadow by same method.

S. Using the tollowing proportion
length of rardstick = height of tree
length of yardstick's shadow length of tree's shadow

Place the measured values in their appropriate places.
Multiply the yardstick's length times the length of the tree's
shadow and d.vide this by the length of the yardstick's
shadow. This gives the tree's height

6. Repeat the above two steps for all other trees that are to
be measured

Sandra Sternberg

153

O

ERIC 160

Aruitoxt provided by Eic:



Exercise: Measuring the heights of objects by the "12 te 1" ratio f]
me thod.

Behavioral Objectives: At the conclusion of this exercise the student LL
should be able to: -

1. Tell what a pace 1s and the length of his own pace. ‘j'
2. Step offeven paces i1n a straight line.

3. Measure the anproximate height of a tree or anv other object by N
the 12 to 1" ratio method.

4. Tell why the "12 to 1" ratio method works. j'

The instructor should have measured a definite distance (one hundred R
feet) 1n a straieht Jine on a fairly level area. The instructor defines 3!
a pace as two steps - if one steps oft with his left footr first, when ]
his right foot strikes the pround (the second step) that will be one
pace. After the students have paced the measured distance encugh times ¢
to get the same number of paces two or three times, each student cal- P
T
|

|
|
Procedure: ,,
!

culates the length of his or her pace

The student then selects a tree whose height he wishes to estimate. )
Selecting a path as level as possible, the student steps off eleven B {
paces and sticks a stick, longer than a vardstick, in the ground. The ]
student then takes one more pace and marks the spot. Lying on the |
ground, the student aligns the top of the tree with a mark on the [
stick. This should be done for at least four trees or objects selected |
|
I
I
|
i

by the 1instiuctor. d’,””(:;::“|
N

/ C \\\\ L -
- tn
/// P
-“/ l
e S - 2 feet | i
FEET T

. T T "
F'buw .. -t ——— - - - - - !_2 |

g e S o }'l po(:(.5~‘ BT S TS e ST et ""_>"

The height of the mark on the stick 1n i1nches will equal the height !
of the tree 1n feet. The reason being that we have two similar tri- }
angles which have ratio's of 1 to 12,

If one wishes to use the metric svstem, one simply changes the ratio
to 1 to 100, since one reter equais one hundred centimeters.
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fNluestions:
1. What is a pace?
2. What 1s the length of vour pace in feev or meters?

3. What 1s your estimated height ot trees {or objects) number 1,
2, 3 and 47

4. How do your results check ngainst those of others in your group?

S. Why does the "12 to 1" ratic method work?

(This 1dea was borrowed from Sam Johnson's"REACHIGH QUTDOOR WHIRL')

James M. Major
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EXERCISE: Travel Rate of Ants

Behavioral Objectives: At the conclus:on of this exercise, the student

will be able to:
1 Measuile to the nearest centimeter or fraction of an inch.

2. Compute the rate of speed when the time and distance are
known

3. Compare distances.

4  Convert small units of measurements to larger units.

Materials: An ant {any small animal will do}, a watch, and a yard stick,

meter stick or tape measure.

I, Activity:

1

Measure the distance the ant travels for a short period of tirme,
perhaps a minute.

Find the length of the ant and how many of 1ts body lengths were
vepresented by the distance 1t traveled in the period of time
that 1t was observed

Determine how far they would go 1f they traveled the same number
of their own body lengths in the same period of time.

Convert the distance thev would travel into miles per hour

This will be much easier to compute 1f the metric system is used.

EXERCISE: Finding the area of a circle

Behavioral Objectives: A' thc conculsion ot this exercise, the studeat

should be able to:
Count the number of square units 1N an area.
Estimate the arca

Substitute i arcs tor another

State the rily taat the area of a carele s about three squares of

the radiu-

Materials: 1\ string shouc seven feet lony.  Scveral foot rulers or yard sticks
or st aight sticks
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Exercise: Find the area of a circle (cont.)

1. Activity:
1. Form a string into a circle with a radius of about one foot.
2 How can we measure the area of a circle?

3  Piace the rulers or sticks across the circle and then frame the circle (figure {1}

| (@i AN (%

I 4 Now we have four squares What is the area of these squares/
(4 ft square}

5 Are the squares inside the circle?

6  Approximately what part of each square lies outside the circle?
YA fittle less than %)

7. If we call the distance from the center of the circle to the outer edge r’’, how many square

“r's” would we have in the area of the circle? (figure 2) {About 3/4 of 4 or about 3 squares}
{Area of a circle is r2)

Dornis Crutchfield
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EXERCISE: Perimeter and Area of Closea Figures

Behavioral Objectives: Following this exercise, the student should be able to:
i. Construct a closed figure
2. Arrange figures according to the estimated area.

3. Generalize that all figures with the same perimecer do not have
the same area

Material: Several strings the same length.  (About 4 feet)
1. Actinity:
1. Give each student a string and zsk him to form a closed figure using

all the string  Suggest that they not all make triangles or rec-
tangles

2. Compare the areas of the figures formed  First selecting the largest
areas, then the smaller until you reach the smallest.

Questiuons:
L. What do you know about the perumeter of these figures”
2 Do you think the same thing 1s true of the areas?
3. What kind of figures seem to have the greatest area?

4. Now see 1f you can form 4 tignre with a greater area than your last
figure.

5 What do you suppose would be the greatest zrea you could form with
your string?

SUPPLEMENTAL EMERCISE: ({Use :f the student does nct succeed 1n the activaty)

II. Activity:

1. Imagine your strving 1s 16 wilts long and form a square with 1t. How
many units are on eacn side2? What 1 the area of the square?

[ =]

form a rectanpgle with your 16 unit string that is one unit wide. How
long 1s the rectangle? What 1s the area ot the rectangle?

3. Compare the arca of the square with the area of the rectangl:.

Jane McCool
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GEOMETRY
EXERCISE: Geometrical Shapes in Nature

Behavioral Objective:
Following this exercise, the student should be able to:

1. 1dentify geometrical shapes occuring naturally in the outdoors.

Materials:
Pencil and paper with representational geometric shapes drawn upon

it with space for student notations.

1. Actaivity: While on a nature walk, or on the way to or back from any
I activity, stop several times to look around and search for
spheres, cones, squares, cylinders, cubes and rectangles.
List the objects found on a sheet under the appropriate
I drawing '
QUESTIONS:
I 1. Were you able to find all of the shapes?

2. Which shape seems to occur most frequently?

3. Are there an) vou did not find at all?

Jane McCool
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Fourth and Fifth Grades

FORESTRY
I. Objectives

i. To develop in children an awareness of and an appreciation for
natures's laboratory.

2. To help children use the natural environment as a source of
information.

II., Concepts
1. Changes in vegetation will take place over a number of years
2. Environment influences change

3. Grass is the first stage of plant succession of forest (grass
from light and winged seed)

L. Heavier seeded sun-tolerant plants are %rought in by animals
5. Climax vegetation it the last stage
6. The forests may ve controlled by man
7+ Uses of ihe forest.
a. Jjobs for man
b. homes for animals
c. recreation
8. Enemies of the forest
3. man
b. fire
c. disease
d. 1insects
e. natural for.es
TII. Activities
A. Map
1. Estimate the number of trees in a given area, the number of

leaves on 3 tree. birds in a flock, insects in a group as
compared to another area.

160
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2. Use a yardstick in measuring the area to be used. Make use
of tape measures.

3. Use comparisons (more or less, short or tall, fast or slow, etc.)
4, Find ar:a, circumference, radius, diameter.
5. Study perpendicular and horizontzl lines, right angles.
6. Make use of compass
B. Language Arts
Vocabulary Study
Recording (observations on field trips)
3. Reporting
a. oral
b. written

! c. encourage use of reference books
4. Write original poems and stories

[\l
- .

| C. Social Studies
1. Study the history of the people who inhabit the area.

2. How did the people in the past and at the present make use of
their resources to serve their needs?

3. 1dentify plants used by man - which are harmful or helpful.
What are some of the by-products developed by man?

1. Draw scenes or censtruct a mural
2. Make a diorama
3. Make charts
4. Collect and mount specimens
5. Make a booklet
i1V. Evaluation

1. By observation

2. By tests

3. Was this a valid lesson?

4. Can this lesson be applied to anything else?

161 - 162~

Lois Rice
Q Julia Thompson
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FOREST MEASUREMENTS

! Objective: To familarize the students with various units of measure and
some common uses in the out-of-doors.

} I. Units of Measure

’ A. Distance

1. inch
2. feot
1 3., yard
4. chain
5. miie

} B. Volume

| 1. gallon

\ 2 cubic foot
3, cord

; 4, board {ooct

|

‘ C. Area

l 1. acre
2. square foot
3. sguare inch

‘ D. Weight

1. pound '
2. ton

I, Measurements
A Diameter
B. Radius
C Circumference
D. Perimeter
E. HWeight
F. Volume
G. Distance
H Area
163
Q
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IIT  Projects
A. Distance (foot) and Ares ‘acre and square foor) problem

1. With a 12-inch ruter and » stick, mark off one square foot
on the ground Estabiish the distinciion between foot, square
foot, and foot square

2. Along a straight road or path, place rwo stakes in the ground
300 feet apart by measuring the distance with a tape.

a. Have students walk this distance znd couint the number of
steps they toke  Next have cach student determine his
individusl step-distance by dividing the number of steps
Tie took inte 300 fer1- s answer will probably include
a decimal or a fraction  Make sure he remembers his answer

b In a large open fielid have two girl students stand 209 feet
apart along a straight fenre or road Tet two boy studnets
pace 209 fert uway from the girls at a 90°angle to the road
ov fence (use compazscs 10 be sure of the angle)  These
four srudents foru the corners of one square acre. One
square acre contains 43,560 square feet

(1) An alternative to uslpg @ Jumpass 1S tO use a rope with
13 knots spaced egual drsrance apart.  Hold the two end
Linets together and puorl thr rope 1nto a triangle with sides
thyice ITcngrhs, four icagrhs, and five lengths long  This
forms o right triangic and you can sight down the sides
to be sure your ucro 1~ Squatc.

{2 An uvre covers 43 500 sguare feer of area regardless of
the shupe ot the arcen Bhat '3 the acreage of a rectangle
LU0 feet by 70 tect: (Answer: 10 acres) Aslength x
vidth Fhe ares ol o toreugle with a base of 2178 feet

wed oan agtitude o 100 et fAnswer: 10 aclres)
NI
13,500
(3) 0 One s@uEre acto o omretas fep f uare chains (NOTE: 10

squerce chosng wed ot 10 G s 3quare]. One chain as
ciual ta ot foe:

fa) Pow meny sores oo ipoan aieo 30 chaine long by 20
charns v e (Yrse 1 0L aoresd

(b} How roan (Fasrs e 1a one wile of length?  (Answer:
a0

1) dlow fmany acres re i oone square mile?  (Answer: 640)
\osqurd ablo as also knewn as a section.
3. Find a trec sty or cross section of 1 tree.

T
i

a  feastce e crevtererer with aocloth tape

1oa
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Measure the diameter

Measure the radius

Count the annual rings and determine the age

Measure off a one-inch distance from the bark toward the
center of the tree and see how long it took the tree to
grow one 1nch in radius.

Volume and Weight

1.

Gallon

a.

Weigh a container holding one gallon of water, then
welgh the container without the water and determine the
weight of the water by subtraction. (Answer: 8 pounds)

If one acre of mature oak trees absorbs 2600 gallons
of water per day (Plant Ecology, Weaver and Clements},
how many pounds does it absorb in a day? How many tons
of water? .

g

Square fFoot, Cubic Foot, Cubic Yard

a.

You want to build a concrete nature trail through the
forest. You pace the distance and find it is 300

feet If the trail 1s to be six feet wide, how many square
feet of surface does 1t cover? (Answer: 1800 square

feet)

It the trail 1s 300 feet long, 6 feet wide, and 4 inches
deep, how many cubic feet does 1t contain? (Answer:
600 cubic feet)

Concrete 1s sold by the cubic yard and one cubic yard
contains 27 cubic feet (3'x3'x3'=27'). How many cubic
yards should you buy 1in order to build this walk?
(Answer: 22 2)

Board Foot and Cord

See lesson plan "Harvesting the Forest'.

Summary .  Boaid toot 1s a piece of lumber 1" thick, 12" wide,
I' long. Cord 1s a stack of small logs or bolts centaining
128 cubic teet ot wood, bark and air space.

1V, Advanced Projects

A.

Sampling Methods

1

a1,

Starting at a random point, pace 2’ chains into the forest along
a straight compass line

Establish a civcular plot I/10 acre in si1ze

a.

b

(r - “ffj\l.) Noir: 9T7= 3.14 or 3 1/7 (Answer: 37.20 fcet)

bhat 1+ tie radius of this plotst
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Count all the trees 6 inches or larger in diameter on this plot.

How many trees do you have per acre if this plot is tynical?
(Answer: Number of trees on plet x 10)

Measure each tree 12 inches in diameter or larger and determine
the board feet of timber on the plot. If your plot is typical,
what is the timber volume per acre?

Additional plots can be taken at a predetermined spacing until
you have a typical sample of the entire area.

The number of trees per plot; the size range on a single plot;

the volume variation between plots can all be graphed in line
or bar graphs as a follow-up exercise in the classroom.

T.V.A. Worksheet



ASTRONOMY

EXERCISE: Latitude ldentifircation

Behavioral Objectives:

Following this exercise, the student should be able to:

1. Name his present position according to latitude

2

L.

Check the accuracy of his findings.

Materials:

Latitude gun, map of the area which has latitude markings.

1. Activity: Use a latitude gun to sight at the north star. The

latitude may be read on the latitude gun where the

string crosses the protractor Check the accuracy
of the reading on a map.

QUESTIONS

1. Can you name your pre:zent latitude position?

2. Can you check the accuracy of your findings?

June Mclool

O

ERIC

Aruitoxt provided by Eic:

178



APPENDIX: Latitude Gun
Construction of latitude gun

Behavioral Objectives:
1. Construct a latitude gun

Materials:
Two preces of wood nailed together in a L shape, two naits, four thumbtacks, strings
and a washer or nut for weight, and a protractor,

1. Activity: Construct the 4un as the diagram

-—

70

PROTRACTGR

WEIGHT —> &

Jane McCool

168
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EXERCISE - Astronowmy - Constellaticn tdentirication
Behavioral Objectives:

Following the exercise, the student should be able to.
1 Deternine the directson of rnorth by the stars.

2. Name and point ont at ieast tinree constellations

3 Locate and point out stars of 0-1-2-3-4 magnitude, 1f all have
been visible.

Materialsy Star map, fiasiilight, pencail and pad

Activity. Swudenrs shourd s3t quictly and study the stars in order to
locate the brighter ones for orientaticn

Students should select tirst the constellation Ursa Major (Big Dipper)
from star map than 1ocate 1t in the sky

Students should locate n order the following: Polaris (North Star),
Ursa Minor iLittle Jopper), bBrace (lhe Dragony, Cassidpeia, Bootes,
Arcturus A O HMugnmrtade stavd, Cygnus (The Swan), Cepheus, Lyra, Vega
(0 Magnitude Star}, Hercntes, oo and Fegulus (1 Magnitude Star),
Deneh (1 Magnitude otar) {Some of these may not be visible.)

Students should plot their own star nmap of the location of the con-
stellatiens they are able to 1ecupnize

Questions.
L How many stats are thire in the Bag Dipper?
2. Can sou tind a double star an the Big Dipper?

3. hhat two tonstellations arc on the opposite side of the North
Star trom the Big Dippa

4 What (> peculiar about the lattle Dipper?

5  Could yen frnd o roturus the sScar of 0 Magnitude?

James M. Major
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Investivatiog Motrons in the iy
Behavioral Objectives: [I. Student wil. lcain o iscate the North Star.

IT. Student wall be able to determine the latitude of his
prirteon by determintng the altitude of the North Star
above the horizon e will determine the altitude of
the Noxrth Star by using an astrolabe which he has made
himself o1 by us:ing materials provided by the teacher.

111 Student will have discovcred that the stars and the
earth move 1 relavion to cach other and will be
ablc to describe this pattern of movement.

Materials: Astroiabe
Mirrop tAt least 3 enox 5 cmj
Plastyc Hemisphere with cardboard base
Markimg Crayon

Procedure: Using the materials provided, find the North Star
and plot its position on the transparent hemisphere.
Then piot the positions ot three cther stars, one in
the east, one in the south, and one in the west
Braighter stars wili he easier to plot

An hovs later, a1cpeat the proceaure, plotting the
positaiuis of the same tour stars  Try not to move ths
hemisphere, and i1he baschboard between observations.
1f possible, plot the positrons of these stars a thaird,
and even o tourth time

Using the henisphere nith the pos.tions plotted on
1t, ansver the following questions,

1 In which direction did the stars move?

2 Dud any ot the po.:tions of the stars shift in
relation to each otheri Explain

5 How rmany degreer above the horizon was the
North Stary

4 Where should you locate ihe position of the
North Star marked on the transparent hemisphere

I voaclation to the uaobe.

73

What :s the roiationship ot the paths of the stars
to iatstude line: o0 the globe’

Lale Nenthan

~J
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QUTDOOR EDUCATION CENTER FOR SOUTHERN ILLINCIS
SOUTHERN 1LLINOIS UNIVERSITY

Campfire Song Sheet

WALTZING MATILDA (Australia)

Once a jolly swagman camped by a biril-a-bong,

under the shade of a collibah tree,
And he sang as he sat and waited while
his billy boiled,
"You'll come a-waltzing Matilda with me “

CHORUS
Waltzing Matilda, Waltzing Matilda,
You'll come a-waltzing Matilda with me,

(repeat last two lines of preceding verse)

Down came a jumback to drink at the billabong,

Up jumped the swagman and grabbed him with
glee,

And he sang as he shoved the jumback 1in
his tuckerbag:

"You'll come a-waltzinyg Matrlda with me '

Down came the squatter mounted on his
thoroughbred,

Up came the troopers, one, two, three,

"Whose that jolly jumback yvou've got in
your tuckerbag?

You'll come a-waltzing Matilda with me "

Up jumped the swagman, sprang :nto the
billabeng,

"You'll never catch me alive " said he.

And his ghost may be heard as you pass
by the billabong:

"You'll come a-waltzing Matilda with me."

ALQUETTE (French - Canadianj
Alouette, gentille alouette,
Alouette, )e te plumera:

1. (Leader) Je te plumera:r la tete,
(Group) Je te plumerair la tete,
I.. Et la tete, G it la tete,
L. Alcuette, G Alguette,
All: Oh.
2 Le Bec, 3 Te nee ' lc doz
5 les pattes, 6. le cou

172

SWING LOW SWEET CHARIOT - (American)
Swing low, sweet chariot

- Comin' for to carry mec home.

Swing low, sweet chariot
Comin' for to carry me hone.

I looked over Jordan and what did I
sce g

Comin' for to carry me home,

A band of angels comin' after me,
Comin' for to carry me home.

If you get there before I do,
Just tell my friends I' a comin'
there too0.

SIMIN] WOMAN (West Indies)

Haven't got a nickle, haven't got

a dime,

But my Bimini woman will be
waitin' there sometime,

And the shap 1s in the harbor

And the wind 15 ocut to sea.

And my Bimini woman will be watin'
there for me

1'VE GOT SIXPENCE (fngland-sailors)
I've got sixpence, jolly, jolly
s1xpence

l've got sixpence to last me all -

my life
1've got tupence to spend
and tupence to lend .
And tupence to take home to my wife,
Poor wife
No cares have I to grieve me.
No pretty little girls to deceive me,
['m happy as a lark, belicve me,
As I go rolling, rolling home.
Rolling hone, rolling home,
By the lipht of the silvery moon,
Oh, happy 1s the day when the sailor
gets his pay,
And he goes rolling, rolling home.



O

ERIC

Aruitoxt provided by Eic:

ZULU WARRIER - (South Africs - sululend)

Al ku simba, sinvba, sinba,
Al ko simba, sirmba, zce
Hold him down you Tulu warvier,
Hold him down you Zuiu chief

BILLY AQ (dalawi)
T'm telling a story
He was a man {von
He made scongs of wcow-a-boys,

and played on the piaae {Reneat verse?

Ple vonder this way und younder that way,
Ha, Ha, ita, Hu stroke ousin
And played on the nlane lepeat erse)

ASANT v ULy Ditaws ronmd)
Asani ta werlngs tivoeronge,
Asani ta worings tiweringe,
lamawe nasaciera,

Tamann aemechoru

THIS OLb 1Y iR [
This ol Luser &
fRepeut TuS e

But it won': Ubome, o po IU owvon's

This old L er shines PTihe stilver.

But 1t rings tile gotd, yves it vings dike
pold

Take the Moowmr to the voptim

Telt Byo 40w pone not! bun Plom gong

ceal o Spurituaty
dJobn Henry,

IE le ushs vau any giuestions.
Tell nin v doan e

Tell i you Jon’t wnoaw
(Kepeat first verse. )

’

o

HL CLOWERS CONL fmevica)
Where Tune a1t e floueys gone,
Long tive po- <ing,
Where have all <hw Vlavers yone,
Loung time ago’
Where heve al) treo
Givls have poohed

Wheve hove wll the voong 2ivig gone
Thew've cohop Porbnds

aare,

whore hove all the venng men gone,

They »ve 911 Dy ancsoen

Wheswe hove b tae s Tlior- sone '
tone 1o the raue ooovyone.

coald the yoave s one o 7

oL rs. oonte oo

bherte b
Gone co g

{Repeat beth l1nes)

{Report both)

KOOKABURBA {Austrailian round)

Kookaburra sits on an cld gum tree,
Meriy, Merry king of the bush 1s he,
taugh, kookabuira; laugh, kookaburra
Gay your life must be (halia).

TZIENA (leurael)

Tzens , tizena, tzena, tzena,

Can't you hear the music playing,

In the city square.

Izenu, Tzena, Tzera, T:iena,

Come where all our friends will find us,

Wi1th the dancers there

Tz.ona, Tzena, join the celebration,

There'll b peuple there from every nation

Dawn wiil find us lauwghing in the sunlight

bar:ing 1n the city square.

T.ena, tiena, come and dance the hora,

Oie, two, three, four, all the boys will
envy me fol,

Tzena, tzena, when the bank is playing,

Mo hewrt's saying Tzena, tiena, tzena.

CANDL SOXNG (American Indian)

WPAddTe s Leen and bright, Flashing with
silver,

Swift uas the wild geose flies,

fap, Wlip ond swing.

ip, dip and swing her bact,

Plashing with salver,

Folivw the w1ld govse flight

and swing

D D,

COLEUD (RUCTIICK) - jAustria)

O 7T wont to Perer's flowing spring
Whe e the water's sc good

ind 1 heard there the cockeo

As she calied from the wood

CHORUS Hoo Tr-ah,

ooprerieta-Ki-yah, ho-le-a-rah-
Uouxew,

l- Sv-i-vih-hu-ki1-yah, ho-li-a-rah
Lan- oo,

Ie-lo-a-vah-ku-ks-yveh, ho-hi-a-rah-
{nl-hoo

He-tr-a-rah-ku-ky -yah, ho

179



KUM BA YAH (Angola-American)

Kum ba yah, my Lord, Kum ba yah.
Kum ba yah, my Lord, Xum ba yah.
Kum ba yah, my lord, Kum ba yah
Oh, Lord, Kum ba yah.

2. Some one's crying, Lord
3. Singing
4. Praying
OLD TEXAS (American Western)

I'm going to leave old Texas row,

They've got no use for the longhorn cow.
They 've plowed and fenced my cattle range
And the people there are all so strange,
1'11 take my horse, ['ll take my rope,
And hit that trail upon a lope

Say adios to the Alamo,

And turn ny head towards Mexico

174
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Language

Ixercise. Sketch and Write

Purpose: To stimulate individual and group creativity in observing
various aspects of their environment
Mater:als: Sketch paper, notebook paper, pencil
Behavioral Objectives:
At the conciusion of this investigation the students will
A. have compiled a bookler on some aspect of nature
B have devcloped a warm, working group relationship

nith the orther members of their group

The teacher will subdivide the larger group into smaller
groups of 6 or 8. FEach individual wi1il go 1nto the field, woods,
shore, or in some area to observe and sketch a natural scene.

For 40 minutes, have the students zo to various areas although
they may be 1n the same group  Each student 1s to sketch a
scene of nature After 30 minutes, they are to veturn to their
original group of 6 or 8 The group of 6 or 8 will compile
their 6 or 8 sketches Ihen cach member will wilte a story or

documentary concesning or related 1o their sketches.

Appropriate for grades 5, 8, 10

\eith Chapman
kiekie Hucks

Jue Milam
Shirlesy Menende:

175
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OUTDOOR EDUCATICON - language and Socizl Studies
EXERCISE. Tompstones Tzll all

The cemeteries 1n the lLand Between the Lakes area reveal a great deal
about the peopie who lived, worked, and died here. The actual wealth of
information which can be obtained from the tombstones tells quite a bat
to the careful observer By studying the markers. students can formulate
ideas about how a person lived, what his fi1tce was like, and how he died.
By combining the actuai information on the markers with the imagination,
the studvent can create a well-developed story

Upon arrival at the cemetary, each student should select a tombstone
which 1s of particular interest to him. [he teacher can then ask a serlés
of questions in order to aid the student in getting as many availabie facts
as possible
Suggested questions are:

(1) What 15 the full name ot the person?

(23 Are there any other markeirs near by which have same name on them?
Can »ou es.ablish any relatienships?

(3) when was the person boin. when did he die?

(4 Were there an. major cvent= 1n history which occurred during his
iifetime? Might any ot these have atfected his life or his death?

(5) Are there + particular emblems on the tombstones which tell you
anviliing wooat the porson {Masonic eablems, Woodmen of the World,

Soldiers, ete )7

(6} s there anything unasual about the tombstone? Does 1t have an
epitaph cn 1t7  Conld there be any connection bLectween this and
other miermation »ou know sbout the person:

7} Does the pers=oni’s nare “suggest' any thing about his lite? Ex: Are
153 A
there any el who iave the last name “larmer':)

i7o
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Tombstones Teli All (continued)

After the students have answered the questions, they should begin putting
theis story together Ask them to base as much of their story as possible on
actual facts. Any additional information can be made up, but should be worked
in realistically with the acrual facts.

Form and variation as to style, technique, and organization shéuld be

adapted to the level of the students.

Optional Activirties:

1. 1In order to make a tront page for their story, the students may want to
make a "rub". They can place a piece of paper over the engraving on the tomb-
stone and rub over 1t with a pencil or cravon so that the mmprint appear§ on
their paper

2. Some students may wish to dr%w a picture of the person in the story.

3. Students wko become very interested may wish to prusue a study of the

tanily history ot any family in this area An excellent reference book 1s

A Statisti;gl Handbook ot Trigeg County by Eurie Pearl Neal, available at

Paducah Tilghman Iibrary and Carnegie Public Librar
4 As a tlassroom exercisc, teachers may wish to examine similar tech-

niques used by Fdgar lee Masters in Spoon River Anthology  As a classroom

project, students may wish to compile a Land Between the Lakes Anthology.

Lynn Hodges

Sheryl Milam

H
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OUTDOOR EDUCATION - LANGUAGE
EXERCISE: Keeping a Daily Diary or Log Book

The time spent at the L[and Between the Lakes 1s, for most students, a
time of many new and exciting experiences  The relating of these experiences
to triends and family once they return home helps to keep the memory alive
and makes the expericnce nore meaningful each time 1t 1s related. However,
since many of the students have never spent much time vutside the city, they
may have ditticuity in describing an experience in a natural setting so that
their exact perceptions, reattions, and emotions can be communicated to their
listener

The younger =tudenis may wish to record experiences each day with the
boys ke ping a "iog book" and the giris keeping a "d:ary". This will give them
a permanent and morc accurate account ot their experiences which they can take
home with them.

The following should be emphasized in order to help them record their
experiences just os the, happened:

{1} Recourd your exper.ence as =oon as possible atter 1t happens.

(2) Did you overiook any important deta.lis’

(3) Did the experience appeal to sour senses? What did you see, hear,
smell, taste, or teel?

(4) Will the person who reads or hears your description see 1t the
same way you did?

(5) How d1d you react to the experience? Did you laugh, cry, jump up
and down’

(6) Can vcu comprre this te any experience you have ever had before?

7y How many adjcctisve s and adverbs hase you used?

The data in the drary o 10g book may iater be coapiled into a longer

Q composition In this ca-r, the tcucher should stress coherence as the experience
178
18
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Keepiag A Daily Diary or Log Book icontlnue&)
zre combined 1nto a s.ingle composition.

This exerc¥se could be ser up for a specitic t.me or times eaci day that
the student 1s at the lLand Between the Lakes lle should be reminded, however,

that he will have to record his experiences

Lynn Hodges

Sheryl Milem
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ENVIRONMENTAL EDUCATION

EXERCISE LANGUAGE. '"Look Alikes/Reminds Me of "

Behavioral Objectives:

At the end of this excrcise the student will bte able to do the

following:

(1) Pick out phrases that are literal and tigurative

{2) Write seitences that utilize litcral and tigurative phrases

(3) Utilize the technique of comparative language in speaking
and writing

Procedure:

Take the group into a setting away from the Youth Center. Choose
any spot that 1s natural and 1s of an area great enough to spread the
students out in an 1solated setting.

In order to wain the full atiention ot the group, begin by
saving '"Johnny 15 & p1y  He eats too nuch." Ask the group 1f
Johnny 1s really a "pap " They w:ill answer '"No.'" Ask them '"why?"
Many answers will be given, und fuli discussion should be encouraged.
Summarize their answeérs by asking them to describe a pig, and then to
describe Johuny, (any member of the group who will take the statement
as a joke. Caution, do not huit an, teelings). After their des-
criptions, ask them why we otten describe people by things that they
are not

(Tommy 1s a rat.)

(M teacher 15 a square )}

{She 15 a nut )

{Jack eats like a horse )

After the answers and discussion, explain that many times we describe
things by comparing them to other things. bWwhen we do this we call it
a "figure of speech” or tigurative language. On the other hand if
someone lived on & farm w«nd had 1 pi1g and named 1t Johnny, then the
<tatement, "Johnny 1: a pi1g.’, would be a true statement. When we
make a true statement, we describe 1t as a "literal' statement.
Follow this up with examples that the other students can think of,
making sure they 1dentify their statement as literal or figurative.

180
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Tell the students that writing can be nruch more fun 1f figurative
lan; uage 1s used Explasn to them that they are going to write a
sentence using figurative lauguage Instruct the students to find
something they can hold in their hand When all of the students find
their object give them the following instructions.

A Find a spot away from everyone else
B Sit down and look veiry carefully at their object
C  Examine 1t as to 1ts color, teet, smell (1t any), and
shape
b rill 1n the tollow.ng sentence, "my _(the object) reminds me

of  (whatever 1t rend

E. Do th1s 25 many timis a- they wang, at least three
Come back to the group meeting place

zds or}

_—

When the group 1~ as-~embled, tel. them to simplify their sentences
by crossiny out the words "raainds me o' and put in the work Mis'".
Tell them that their sentence is now a tiguiative sentence  Ask them
"Bhy ' Once they grve the correct answer, tell them that they are
going to play « gues~imyg game  The are only to read the last part
of therr senteonces Do not name their object. The other members of
the group are to try to guess th: obrect  when all who want to have
participated, wxk thenw to nare the two types of descriptive sentences.
(literal and tiguratiney A=k them te explawn the difterences Tell
them to glive exunples

Some exanples that the instrictor ot tns- eXercize should expect to re-
cerve fullow:

Myozodk s oa blue noantan tDescripraon ot siag)

Mo plant i the srwll ot reot buer onoa sunmer day (Description

Of Saszatlus ~monl

My oplant is a torest fure Plicscraptaon of "oritish Soldier" moss)
Myorouk 1s oa vaive of dramoads “hvacriptivn of a geode center)

The key to the ~u..ce~ ot thus caercise 1> repetition, and the
developing of st 7ifyount relstionships and 1mages 1n the mand of the
student  All of tne sentenees ot the students should be kept by the
student, as well o~ tho @ 3ot ther are describing.

Foliow up sugpestions tor Classioom or campiile:

not be n the same yroup the guess-
ass or 10 dafterent groups.

1 Snee all of the students wiid
Ty opame caéloohe usod o the ol

2 khon readimg ano Class, e thie students ok oout figurative
phrascs

3 Heow tho stuwdents compiie a st ot descriptive phrases used
nost otten, wind odowiety the phroa~-s o~ e1ther literel or
frgurati.e

4 Have a sriiang cwerorse using f1gudative phrases desceribing

sume thing the class g- Jdvety ot zolence (1e stars), and

1-27
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then follow 1t up with a literal description using scientific
vocabulary,

5. Coordinate an art and English lesson by using figurative language
to describe pictures drawn by the students. 1n conjunction with
this the guessing game used 1n this exercise can be used to iden-
t1fy pictures.

This exercise 1s designed for elementary students, and can be conducted
outside at the school or within a program of Envirormental Education.

Cheryl Milam

Lynn Hodges
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ENVIRONMENTAL EDUCATION: EXERCISE LANGUAGE

"HAIKU" - Analysis and Application
of Natural Poetry

Behavioral Objectives:
At the end of this exercise the student will be able to do the following:

(1) Define 'haiku"
(2) Pick out poems characteristic of the "haiku' effect
(3) Wwrite a "bhaiku" image or poem

Procedure:

Due to the form and content of Haiku poetry, 1t is in direct correspon-
dence with nature  Huaiku is Japanese poetry, however it is a unique and
versatile art form in any language. The Japanese have strict rules about
writing haiku pcetry.

(1) The poem must refer to nature

{(2) It must represent or have referance to a season.

3} [t has onl}y three lines.

{(4) 7The first and last lines have five syllables, and the middle has
seven, for a total of seventeen syllables

For this exercise, the student uay try for a true haiku by following
the above rules, or he may simply try for a haiku effect or image. The
instructor in this exercise should explain that haiku (pronounced: high-
ah-kool 1s very special vecause it is the only form of poetry dedicated en-
tirely to nature, and the beauties cf nature  The writer of a haiku must
become a part of this natural :elationship before writing, consequently
most haiku is written out of doors, away from the pressures and influence
of a ''concrete' society. Rhyme and meter are 1nsignificant as the total
purpose 1s to reflect the natural 1moge

It is necessary that the instructor in this exercise get the group
away from other greups, and away from each other (f possible. Each student
should be encouraged to write a haiku poem or 1mage by himself. Encourage
them to be creative and original. Fmphasize the 1dea that they are a part
of nature, they are in nature, and all they have to do is to describe the
natural feelings they have

ERIC
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"HALKU'" - Natural Poetry
{(Form #1})

Rules:

1 Refer to nature

[\¥}

Describe or refer to a season
3. Have only three lines
4. Line one = five syllubles

Line two = seven svllables
Line three = five :yllables

5. Forset rhyme and meter

Write your "haiku'" below. Relax, take your time, and be NATURAL!

"Harku' - Examplés of hatku poetry and 1mages
{Supplement to exersclse;

In the talling snow
A laughing boy hulds out his palms 1.
Unti1l the, are whitc

Richard Wright-----

1 am nobody
A red sinking autunn sun 2.
Took mv name away

Richard Wright-----

Firefly-
By daylight 3,
An 1nsect with a red nedk

Basho-----

Flowers on a sten
Do not always blossom tusl 4.
But thought never dies

Naney Malisan-----

O
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I'm a new born tree,
My life has hardlv begun, 5.
I hope 1t will last.

Sue Barrett-----

Beautiful rainbows
Painted neatly in the sk 6.
Aftter spring showcrs

Rosalind Polanowsk.--

Suggested exerciscs for Camptire or Classroom:
1 Compare the "haiku" poetry to traditional Erplish poetry.

2. Obtain reverai works of Japanese paintings, and discuss the
relationships between the poetic art and the graphic art forms.

3. Read the students' "haiku" betuie the groups, keeping the name
ot the authors anonvmous :f they wish.

4 Compose an anthology of “haiku" poetry as a class or individuai
project

5 Have artisticaliy yirted srudents draw or paint pictures using
"haitku' as ther1 subjcot

Some students wili tind 1t ditficult to confornm to the Japanese
rules ot haiku, consequently they should tiy for a haiku image which
reflects the.r teeline about natute or ii1te in general. Ask them to
keep the haiku torm of three lines

For a1l ot the students tell them to not begin writing immediately.

Give themselves time 1o becomne avare of their surroundings and the
effect thesc surrcundings nave on them. bkhen thev become aware of
these things, write about it

it will helo the instructor as well as the students to have a
prepared sheet (attached form 1, glving a sumwary of the rules of
harku.

At the end @t the ¢iercize, allos those students who wish to
read theis poens or smaces.  flave discussion on those that are
ES])CCI[{]I\ ('-\I'"I'C'.‘f‘l\e O l.niqll(‘,

NOIE. Ihis exercise (s designed tor a Secondary Level of Instruction,
and should be conducted outside

Lyvnn Hodges
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ENVIRONMENTAL EDUCATION
Exercise: Language and Social Science (Designed for use on elementary level)
"Words Are Symbols"
BEHAVIORAL OBJECTIVES:
At the end of this exercize the student wi1ll be able to i1dentify symbols

as used 1n literature, and will be able to write and explain the symbolic
significance of at least thiee symbols

“What's n a namet A rose by any other name would smell as sweet."
Romeo and Juliet-Wm. Shakespere

We live 1n a world of symbols. All torms of language are symbolic.
Words, :n any language, are simply verbal and graphic symbols. The
word spelled TREE 1s only the name or symbol we attach to the living
plant. The reason we can use this symbol 1: that we all have a mental
picture of the plant f this were not true it would be impossible to
commnicate  Thercicore, we can make up or invent our own symbols, and,
1f we all know what the synbols mean, we can communicate. On a
simple level we can 1mvent our own language

PROCEDURE .

The exuroise zhouid be conducred in a group  Explain to them about
symbols, and that words arc s,rbel:. Emphasize that we do not think
in words, but we tiunk 1n pictures Mcatal i1mages are the pictures we
recerve when +@ liear vr see the symbol  Examples of symbols other words
can te given. (Stop si1gns, Stars on the American flag, and Grades on
Report Card:}  Ask tor other examples from the group

When the 1dea of sambols 1s established, suggest the 1dea ot inventing
a new or ''secrei’ languaye  For this exercise to be successful,
enthusiasm and & certain degree ot secrecy 1s required. The secrecy 1s
Lo keep an 1deca ot tun and appichension in the minds of the children.
Lach group can use the "new languayge" with anyone else, but they cannot
tell others what thco 'new symbols' represent

From this po.nt :n, the students should be told to use only the 'new
language’ or the "I I L Secret Language™ Instead of the regular words,
tell the students that, tor the rest ot the time at L B.L , we'll use
the following symbols.

Tree-to be called “groh"
Deer-to be called "bock"
Water-to be called "drup"

A sentence 1n the I B.I. lung.iage would be: The bock jumped the fence,
ran behind the grok and felr nto the drup.

[l{TC 186
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Repetition ts the key to the success of this exercise. The students must
memorize the three wcrds and use them 1n several sentences during and after
the exercise When 11 camp, they will use the "new words' with the other
children. Some wi1ll know the meaning and others will not, depending on
whether or not their group has had this exercise. The use of the new wosds,
the symbolic words, will create a spirit of mystery and secercy among the
students. If conducted properly, this element of mystery will be one of
the highlights of the trip, and be condusive to remembering the exercise
and its meaning.

By the end of the se sion, all groups should know the "new language'.
After the trip to L.B L , they should continue to use the '"new language"
with friends, parents, ect., and by association will remember the symbolic
use of words for communication.

Sheryl Milam

Lynn Hodges
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ENVIRONMENTAL EDUCATICN:LANGUAGE

Is there an English teacher who dces not think of a quotation from
Shakespere to apply to almost everything? 1 am no exception. My first
thoughts in connection with literature and the outdoors are of Shakespeare's
As You Like It. If I remember correctly, the good king and his court were
banished from their life of luxury to the forest by a usurper, a wicked
brother. After a few months of living with nature, one of the characters
gquoted these linss:

Sweet are the uses of adversity which, like the toad, ugly

and venomous, wears yet a precious jewel in its crown. And

this, our life, exempt i{rom public haunt, finds tongues in

trees, books 1n the running brooks, sermons in stones, and good

in everything. 1 would not change 1t.

I should like to help students find "tongues in trees, books in the
running brooks, sermons in stones, and good in everytning."

Approximately 98% of my students in ninth-grade English this past year
wrote of doath, violence, destruction, and corruption. Somewhere, somehow,
some young people have lost the feeling for many good things iﬁ the world.
One cf these is the true fecling of beauty in nature. Instead of a flower
symbolizing a hippie movement, I should like to help young students see the
true beauty of the creation of God - - to see, touch, smell the opeauties in
nature

To say that | would like to help students communicate with nature may
sound more like Wiilicm €. Bryant than Ben A Clift; therefore, I shall say

that I would tike to help students improve communication by living with

nature.

188



T shall leave the study, the classification and name-calling of plants,
animals, birds, stars, and rocks to the botanist, the biologist, the
geologist, and the astronomist. My major concern will be tc help students
see, touch, taste, and smell the wonders of the outdcors. There are, I
believe, many opportunities to correlate outdoor education with the teaching

of English and literature in a ninth-grade English class

Objectives
Some professionals have stated the broad objectives of outdoor education
in the following way.

The preservation and development of both the individual and
society demand that every normal individual develop the abilities
and characteristics essential to effective social iiving 1n a
democracy. These abilities and characteristics translated into
aims may be stated as:

The objective of Self-Realization

The objective of Human Relationship
The objective of Economic Efficiency
The objective of Civic Responsibility

a2 AN -

My particular interest will fall under the category of self-realization in
which the student learns to apply language arts activities, grammar and
literature, to life situations in the outdoors by galnlné an understanding of
man's relation to the total universe and by exploring new avenues of individual
creativity stimulated by Leauty of the outdoors.

Some ather broad ohjectives developed by various school systems around
the country and myself are:

1 To develop a sense of moral and spiritual aesthetic values

]Smxth, Carlson, bonaldson, Masters, Outdoor Education, Prentice-Hall,
Inc., Englewood Cliffyr, N. J , 1963, p. 30
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2. To have a good time

3. To teach citizenship

4. To teach worthy use of leisure time

5. To keep physically fit

6. To increase understandings and appreciations

7 To learn to assume responsibilities

8. To learn how to live in the out-of-doors

9. 7o develop a friendly, informal atmosphere of learning

10, To create interests and hobbies by using natural resources

11. To encourage growth and individual personalities

Specific Objectives: My major specific objective will be to create a better

narrative,

Behavioral Ohjectives:

1., To listen and respond

2. To practice using the figures of speech

a. similie

b. metaphor

¢. personification
d alliteration

e. onomatopoeia

To increase vocabulary

(93]

4. To use a descriptive verb in the active voice and to be more
concrete in writing

5. To create a better narrative

190
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Input

1. Financing: 1f the school board does not finance the outdoor
education program, families should assume the food costs of the pupils.
However, tf the family s financiail, unable, regular social agencies
which normally take care of th.s -hould assist Local service clubs and
organizations might help  The school will probably assume the cost of
cransportation and the state or Federal Goverument will supply the re-
creational area.

1I. Time: My project 1s planned tor two and & half days
111. Counselors. M requirement for camp counselors will be any
school teacher who has i genuine love for children and a genuine love

for the ocutdoors

Process

I, Listening and responding activities
! shall select various =pots in the area and send groups of three
or four students to the difterent plices for forty-five minutes or an hour.
The pupils will sit guretly with their eyes closed tor short intervals and
Jot down words vhilh des.ribe the various sounds they hear 1 shall en-
courage them to thinl hew to describe a certéaun bird's call, a frog's tound,

the sound of feet on a path, the suund of water hitting the shore, the buz:

‘f the bee, etc. they will be encouraged to use fresh, new words. Emphasi:ze:

I't you have heard 1t betore, don't use 1t

After the eauruise, we shall have a mesting ot all groups to see how
many different i1mpress.ions of the swn2 -ounds nere received.

This exercise will be repeated tor night sounds and an individual list
of words w11l be kept of Letr diy and night sounds to be used in the next

€ACTLLISE,



II. Exercise in using the figures ot speech
Students have been 1ntroduced to some figures of speech in grades
tive through eight. 1 shall, of course, review and teach similie, metaphor,
personi1fication, alliteration and onomatopoeia in the classroom befofe
moving to the outdoors
Some examples:
Similie: The deer darted into the forest like a fugitive from justice.
Metaphor: The hoot of the owl was a fog horn warning us of an
approaching danger
Personification: The wild flowers laughed and danced in the summer
breeze
Illiteration: The bobolink bobbled on the birch.
Unomatopoera: The lightening 21g-zagged through the jet black skyr
Again, students will be taken into the forest where they will observe in-
sects, amimals, tlowers, the clouds, the grass, etc. Here, they are to create
figures of speech  They muy refer to the list of words compiled in thé
previous exercise.
I[11. To 1ncrease vocabulary
Students will keep a notebook of vocabulary words during the entire
stay 1n the out-of-doors They will check the correct spelling and pro-
nunciation in the dicticonary and encouraged to use these words in speaking
and writing.
IV, To use descriptive verbs 1n the active voice and to be more con-

crete I1n writing.
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I shall teach the difterence betweecn an active and a passive voice
verb. When the subject ot the sentcrnce does the acting and carries the
action from the doer (subject) to a receirver (the direct object of the verb),
the veib 1s 1n active vorce  Example:.  The wind blew the dead leaves.
Wind 1s the subject (the doer) carrying the action to the leaves (the re-
ceiver of the action). The verb blew .- sa1d to be an active voice verb.

khen the subject or the sentence 1> acted upon, the verb is in passive
voirce  Example. 1lhe dead leaves were blown by the wind In this sentence
the subject (leaves) i avted upon  The important word 1n the sentence
{windi 15 tucked awsy in a relative unimportant grammatical construction
at the end of the sencence

Emphasize: 1) Au acti.v vorce verlh showe more action than the passive
voice verb. (2) It tuhes ftuser words to express an idea in the active voice
(3) The active voice thrusts the action i1nto the reader's mind and stimulates
more Interest

In an ocu*tdour ~ctting students wiil write a paragraph describing the
actions of an animai, an nscct, or o bird  They will be asked to recall
an} sound wWords, iigures of spewvch, or vocabulary words used in the previous
activities. After completing the paragraph, they will revise it by chang-
meg all passaie voree vorbs to aclive voace

P shall stinuite the use of yood descriptive action verbs by pointing out
sore actien 1n (Lo onrdoeor setting instead ot sa: g, "The deer went across
the field", I =hall unicourage students to he more condrete and to thaink EEE
the deer went across the ticld and to substitute a colorful verb tor went.

Examplas:

1 The buck bolted acre~- the neadow

2. The bu k sprang across the pasture

3 The fawn Jarees D osoross Uhe roadow.
' i Ihe doe dos 0 aorees tie tieldd

5 e doo sk ~o the pastule
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This exercire could be applied to any action ohserved in the out-of-doors.
V. To create a narrative
Inspiration for a complete narrative may be gained from any of the
activities experienced so far. However, to add more variety to the ex-
periences, we shall take trips to the old, abandon farm houses, the Center
Furnace, the cemeteries, the aquatic ponds, and the lakes. I shall be able
to give students bits of information on these points of interest which will
lead them to an 1dea for the creation of a ygood story.
Vl. Some evening activities which will help accomplish goals are:
a. Games
1. Charades
2. A game following trail signs
3. Nature scavenger hunts
4. Nature challenges
5. A Nature spelling bee
6. Nature Relay
7. Twenty Questions
b. Singing
¢. Story Telling

Outcomes and Evaluation

I shall have an excellent opportunity to evaluate my program and to follow
up on clussroom activities. I shall expect more creativity in all writing,
more freedom in expression of thoughts and emotions. The outdoor experiences
will charpen the senses--the ability to feel and observe the smells, sights,
sounds, touch, and taste, and to express these feelings and observations 1n
writing.

Some evaluation questions to determine behavioral ecbjectives outcomes are:

1. Wwhat changes in writing habits have you noticed?

2. What vocabulary gains have you noticed?

3. Do students use colorful original figures of speech?
4. Do students use descriptive verbs in the active voice?
5 Do students create a better narrative?

ERIC o

e )
=5

Ben Clift



O

ERIC

Aruitoxt provided by Eic:

Art Exercises: NATURE PRINTS
Behavioral Objectives.
After completing these exercises, the student should be able to:

I Construct several different kinds of nature prints for display
or collections

2. Identify and name various types of nature prints from materials
used

3. Demonstrate an awareness ot the beauty ot shapes and texture
in nature

. Exercise: Spider Web Prints
Materials Needed:

Dark-colored constructivn paper

Can ot white enamel spray paint

Scissors

Can of plastic spray or harr spray (Optivnal)

Procedure:

Locate =pider web and gently persuade spider to move off
web 1f one 1s there as you won't want to kil}l 1t

Spray the web lightly with paint on both sides, with the
brecze 1f there 1z any DO NOT attempt this exercise on a
windy day

When all parvs of the web have been sprayed, ease paper
close to the underside o1 back of web  Iry to touch paper to
all parts of the web at onlec. Keep paper steady as pulling or
twisting will destros the web  As soon as the web 1s stuck to
the paper, cut the guy lines at the edges of the paper very
carefully . Put on tlat surfiuce to dry

For permanent mounts, spray the entire paper with plastic
spray to preserve the print Hair spray may be used for thas.

These prints are beautriful when tramed.  Attractive prints
may alsv bt made by using b lack spray pawnt and white paint.

Il Exercise: Spore Prints
Materials Needed:
Mushroom cap
Light-colored paper

Gum arabic or glue
Llasx o plastic dish

195



JERIC

R

Procedure:

In this exercise, the gungus actually prints 1itself. To
make the spore print, cut the mushroom from 1ts stem close to
the gills.

Coat hard-surfaced sheets of paper with glue and place
the mushroom cap, rounded side up, girll side down, upon the
paper and cover with a glass dish,

Let the mushroom stand for a while, overnight 1f possible,
making sure not to move 1t while the spores are dropping onto
the paper. (If 1t 1s not disturbed, an exact print of the under-
side of the mushroon should occur.

OR:

Spore prints may be made with wax paper if an electric
iron 1s available

Materials Needed: LU A Yh]gr
Mushroon cap Secre
Wax paper V' eand
Electric 1run
Glass dish

C t t roN
onstruction paper
n CLaon [ I J- o

Frocedure:

Use same direvtions as above except place the mushroon
cap on vax paper and cover with glass dish.

After spore print has set, to make 1t permanent, heat wax
paper with electric aron set on low  Turn iron, warm flat side
up and pluce underside of wax paper on iron.  The spores will
settle into the melting wax. The print may then be mounted on
colored construction paper for contrast
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Exercrse: Blueprints
Materials Needed:

Ozite paper (high speed blueprint paper)

Pirece ot glass with smooth edges (window pane may be used)
Cardboard same s1ze as glass

Smail jar tilied with ammonia {covered until needed)

Large covered jar or container

Fern, plant, leaf or other flat object to be printed
Masking tapse

Procedure:
Make a printing trarme by placing the glass upon a piece

of cardboard the rame size as the glass Hinge them together
at the top with masking tupe

pP I i\'L | r\C\ F(‘C,LW.C’_.

Fo print, lifr glas: cosver and place a piece of blueprint
paper, treated sode up, on e cardboard  Put leaf or other
object to ke printed on top of the paper and lower the glass.
Expose to swmlight until paper becumes white.

Rzimove papel frem trame and place 14 iarge covered con-
tainer tilled with animonia tures This 15 achieved by placing
a =nall uncovered Jut ot amaonia 1nside the large container.
Leave prints inside the large contamner tor about five minutes
or until provt 1s set This step ot the exercise should be
done under the direct superyvision of an adult '

NO1E:  Be sure to keep blueprint paper stored i1r heevy envelope
or other liyht tice contamer as the paper will be ruined 1f
exposed to {aeht

Exercisc.  S.old frants
Materials Needod:

Candl

Matches

lard or other type of shortening
Typing papez

Leat

Newspaper (Gprional)

Procedure:
Take a sheet ot typwmyg puper and yiease the surtace lightly

with a hitiic lard e «.ndle and sroke greased paper by moving
10 quiekiy bioe b 0L veer the flane
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When the surface 15 black with soot, place soot side of
paper up and put leaf, vein side down, on the blackened surface.
Cover leaf with another piece of paper (newspaper would do for
this or use another piece of typing paper) ard rub until every
part of the leaf is inked throughly with soot and grease.

Lift leaf and place inked side down on a clean piece of
typing paper. Cover with another piece of paper (any kind) and
rub the entire leaf Be very careful not to move the leaf as
.his will blur the print, When every part of the leaf has been
carefully rubbed, remove and discard the top paper and leaf.

This 1s one of the most primitive methods of printing and
results in a delicate etching-like print.

Exercise: Leaf Stencil (To be used in connection with smoke
prints)

Materials Needed:

Same as above for smoke prints plis
Scissors
Watercolors and brushes

Procedure:

For accurate and colorful prints, make two smoke prints of
each leaf to be stencilad. Cut out carefully along the outline
of ore leaf print The remaining part of the paper forms the
stencil of a leaf. Pluce the stencil over the other smoke print,
matching the leaf outline exactly and paint with water colors.

This gives a very realistic leaf print,
Exercise: Ink Prints
Materials Needad:

Ink pad

Leaf

Paper (tyvpuig or construction)
Roller (Optional)

Procedure:

Place leaf on ink pad, vein side down, and press until every
part of the leaf 1s inked. Then place leaf on paper and rub
throughly to make imprint. It 1s best to place another piece
of paper on top of the leaf before rubbing as 1t is less
messy this way.

OR: Instead of placing leat on ink pad, a roller may be inked
and rolled over leaf before leaf is pressed orto the paper.

Ink princing re<udis in strong clear prints suitable for
framing 1f printed 1 .censtruction paper.
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VI1. Exercise: Leat Silhouettes
Materials Needed:

Small piece of sponge
Ink pad

Leaf

Paper

Prccedure:

Press sponge on ink pad and throughly ink. Hold leaf on
paper and rub sponge all around edge of leaf using outward
motions onto paper. Remove leafl and there will be an outline
of the leaf on the paper.

This 1s an easy method to use when only the shape of the
leaf 1s necded

VI1l. Exercise: Crayon Prints
Materials Needed:

Crayons
Live leaves
Typing paper

Procedure:

Place leuf, vermn side up, on a flat surface. Place paper
over leaf and rab with crayen where the outline of the leaf can
be seen.  Then rub the entire leaf. The edges and veins of the
leaf will scon appear on the paper,

» A combination of colors may be used to show the éffect of
an autunn leaf 1f desired. A\ hazy effect may be achieved by
removing the paper from the crayon and rubbing with the side
of the crayon

This i: a very simple technique for printing but 1s good
for showing the various shapes and veining of leaves,

IX\ Exercise: Sun Pripts
Meterrard hecded:

Colored construction paper
leaves
Pins or small rocks

Procedure:

Pin leaves to construct:ion paper or hold down with small
rocks and place o bright sunlight. let leaves romain in sun
for an hour eor longer Reiove leaves and find outlines on the
paper.

Q This s a vers svple lesson to shew that light fades color
[E l(:‘ and 1s a sipple nizthed to use when only the shape of the leaf P

15 needed ZUU‘.



E

O

RIC

- T

<V

L

X.

Xl

Exerc1se: Spatler Prints
Materials Needed:

Tempera paint, {nk or Shue Polish
Old toothbrushes

Small piece- of wire screen

or small stick

Leaves

Pins or small rocks

Procedure:

Pin leaf or leaves to piper or hold down with small —ocks,
Dip toothbrush in paint, i1nk or shoe polish and rub over screen
until entire paper 1s covered with spatterings 1f screen is
not available, the same effect may be achieved by drawing a
small stick or your finger along the bristles of the brush.
(Motions ot stick or finger should be toward you.)

When desired wiount of spatteriag 1s achieved, remove leaf
to tind leat out:ine standing out in the midst of the spatter.

This rechnique wail also be done simply by using a can of
spray paint

Exercise: Tempeis Lear Peants
Materials Needed,

Fondered fompers Paonr
Witer

Container tor miving
leat

Paper

Brush (Optional

Procedure:

Mix g smatl osnount of puvdered tempera paint with water
and pour or brus. caxtige ontoe paner  Place leaf, vein side
down, on paint Put anothcr piece of paper on top of the leaf
and rub ail parts throughi;

Remove leat and place, vein side down, on a tresh piece
of paper on which leat s to be printed  Unce again, put
another picce ot paper on top ot the leat and rub. A colored
leaf print will 1esuin

Different parts of the leaf may be pressed into different
colored tempera to make prints of autumn leaves changing colors.

SHOE POLISH cun nicn be used successfully with this tech-
nique.
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Exercise: Waxing Leaves

Materials Needed:

Candle or paraffin Clear centact paper
Container for melting paraffin Cardboard
Hot plate

Electric 1ron
Wax paper

liquid Floor Wax
Flat dish

(NOTE: Not all materials are needed for each procedure.)
Procedure:

Here ure a few simple methods tfor preserving leaves for
display or collections

1. Rub some paratfin or ¢ candle on the bottom of an iron and
press both sides of leaf with 1iron.

2. Melt pavaftin in c.ntainer and dip leaf into it. Allow to
harden.

3. Pour some liquid floor wax in a tlat dish Dip leaf into
1t and hang up to dry.

4. Place lcraves bewween pileces of wax naper and press with iron,

5. Place leaf onplece of taghboard or other light piece of
cardboard and cover with clear contact paper.

Exercise: Leat Print in FPlaster of Paris
Materials Necded:

Small paper dish or lid fron oatmeal box, ect. for mold
Plaster of Paris

Water

Container for mixing plaster

Leaf small enough to f1t 1n mold

Paint - tempera or water color :(Optional)

Hairpins 10Optional)

Varnish (Optional)

Vaseline or lard

Procedure:

Greasc i1nside of nold and 4lso grease leaf to be used.
Place leaf, vein side up, 121 the bottom of the mold.

Mix plaster by addung plaster to the wuter, a small amount
at a tume. It 13 ready for use when the plaster mixture 1s about
the cons.stency of whipped cream

Pour into mold--sturt by carefully dropping plaster in
the center of the ieut Do this carefully so that no plaster
gets under the leat, then finish filling wmold. :>()v¢
'
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If this print 1s t> be used as a plaque to hang, make a
hook by purtiag a hairpin into the top cf the cast before it
hardens.

When the cast 1s dry, take out of mold and remove leaf.
Wash cast gently to remove greuse  The leat part of the cast
may ba painted at this time  The print shows veining and texture
of the leaf

OR: The leaf may be left it place and a clear coat of varnish
applied to preserve the actual leat., [t 1s wise to-use aore
ihan one coat of varaish 1f this procedure is followed,

The cast may be used as @ paperweight 1f a hook was not
insexted tor hanging

Jane McBride
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Art Exercises: SKETCHING AND PAINTING FROM NATURE

Behavioral Objectives:

Following these exercises, the student should be able to:

1.

1.

ERIC

Aruitoxt provided by Eic:

Construct an art compusition with out the aid of commercial
materials.

Name various methods ot obtaining anatural colors.

Develop an apprecration for the ingenuity of the people of
yesteryear.

Exercise: Charccal Sketching
Materials Needed:

Drawing paper

Large pieces ot cardboard on which paper 1s to be taped
or clipped fone for eath member 1n group)

Mask.ing tape or clips

"rocedure:

Pian this activity cn a day tellowing a campfire session.
Give <ach person a p ece o' paper fastened to c¢lipboard (cavd-
board} and takz gromp to camptire site  On the way to the site,
let students wonder what they wili use ftor drawing since the
instructor ohviously has no materials along erther, The in-
structor might take alung some bDread as this makes an excellent
eraser for charcozi and wlso adds to the suspense as to what
the students wi1li be doing for this exercise. At the camp site,
let somecne bring forth ithe :dea of using charcoal from last
nighi's campfire for :ketching

Students are usuaily quite enthusiastic about this pro-
ject and come up with excellent sketche:s of scenes around
them.

Exercise: Painting with Nature's Paints
Materials Needed.

Drawing Paper

Large picces of cardboard on which paper is to be taped
or clipped {one tor ecach member 1n group)

Mashking tape or clips

Procedure:

Take group to som- area away from “civilization'. Hand
each person a picce of urawing paper fastened to a clipboard
fcardboard) and ask h - to paint a picture. This will bring
forth such questions .-, ""Piint with what?" and 'what will 1
use for a brush?"
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Suggest that nature 1s full of color and with a little
effort we can find natural dyes such as the natives of long
ago used. Also we can find ways to get cur colers onto the
paper. Students are usually fascinated by this idea and set
to work immediately. .

Some will use fingers, others may make brushes from twigs,
ect. 1t doésn't take long to discover that by mashing berries,
squeezing leaves, grasses or flowers, using dirt or clay, marking
with rocks, ect. We can truly paint frem nature.

\ variety of paintings usually result from this procedure.

As 2 follow-up to the exercive, a discuss.cn may disclose
what color, resulted from the varicus experimentations such as
purple from poke berries, red or pink from other berries or

blossoms of flowers, brc .n from dire or clay, green from syueez-
ing grass or leaves, y-llow from goldenrods, and many, many others.

Jane McBride
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Art Exercise: NATURE COLLAGE

Behavioral Objectrves: After this exercise has been completed, the
student should be able teo:

1. Tell what a collage 1s.

3

Construct any surt ot collage

3. Demunstrate an anzreingss of the beauty (t nature objects.
4. Develop an awarcness uf the need tur conservation.
Materials Needed:

Pireces of thin wood, tagboard, cardboard or other fairly
neavy materral to by used tor mounting nature objects

{1 fo1 eaclh person i group)

Glue

Burlap

Procedure:

Discuss what & Collage 1= - & proture or art composition
produced by combinming and pasting "odds and ends" to a back-
ground. The collage nay or may not convey 4 message

After discussion, send students on short search for nature
objects to be used tor collages  Be sure to stress conservation
before the nature walk hegins  Remind students not to take live
bark from trees or to take more ot anything than is needed. Dis-
cuss reasons tor using objects slready on the ground when pessible,
ect

The collage may b. strictly creative without any guidance
given ¢s to what to look tor - ray wse a combination of any
rature objects or spec:ti1c 1nstiuctions may be given such as: -’

Look for shapes and torms in nature.
Make a leaf collage
Tryv to tind as n.ny things ds possibte to 1llustrate
various phases of nature - a feather tu iepresent tirds,
a borne or pireo. of fur to represent mammals, a deciJunus
leaf, an evergieen twig, eccu '
Nature objects nay be mounted in any way the student desires
or the backgrounds provided. The collages are especially effective

when the wood or cardivoard 1s tirst covered with burlap but this
is not necessary.

Jane McBiide
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RECREATION

Exercise: The ABC Nature Scavenger Hunt
Purpose: To provide an activity for recreation and working together in a group.

Behavicoral Objectives: At the conclusion of this exercise, the student will be able

to:

L. Recognize and identify items on their list.

2. Order the items they have collected.

3. Operate as a team.

4. Accomplish the task in a given length of tiwe.

Materials: A hand-out for each student of a list of items each group is to look
for. This list might include;

- Acorn, ant

- bug, bark

cricket, clay

- drift wood, droppings (any animal)
- evergreen branch

- frog. fur(any animal)

- grasshopper

- hucklebercy

- insect

- Jaybird feacher

- kindling "
leaf, lichen

- mushroom, moss

nut, nest

- ovatgrass, onion (wild)

- pokeberryv, poison ivy

- quili (flight feather of a bird)
- voot, rod (straight stick)

- slate, snake skin

- thorvn, teat caterpillar

- underbrush

- vine, volcanic rock

- walnut, web

- ¥Xmas tree branch

- young butterfly (caterpillar)

- zince colored rock

N X <o Womn OO ZEZ "R L—~ITOMmMmMT =P
f . .

Procedure: Divide the group into teams and assign a leader to each team. Designate
at what time each team is tc teturn from the hunt. When all teams have
returned, have the leaders make a tally of the items their group was
able to find. The group tha. found the most items on the list is
designated as the winner,

Sherry Shoemaker

206



Readiness For The Future
Man in his first existence had to learn how to survive the natural elements.
This art of survival has to a large degree been forsaken as man has evolved
to the supposedly higher level of living.
The question arices in my mind, with our present environmental crisis, could
a group of young people cast in a similiar situation as early man survive?

Procedure For Survival

I. General Instructions

A. Safely precautions

B. Tiwme span - Lwo days

C. Starting poiot anywhere

D. Destiration - Group decision

E. Formartion of fawilies

I1. Specific Instructions
A. locating favoirable conditions
l. Warer
2. Building materials
a., dead trvees
b.  young saplings
C. grasses
d.  mud
€, stones
Tiotection
4, Constiuction of a shelter
a. Log cabin
b. Lean-to
¢. Grasg hut
d.
€.

fad

Tiee house
Housreboat
5. Censtruction of furnishings
a. Bed
b. Chaiis
. Table
d. Dishes
e. Wooden utensils
f. Cooking facilities
6. Construction of a bridge
7. Construction ot Water Transportation
8. Location ot food sources
a. Wildlite
1. rraps
2. hunting weapors
3. tishicg equipment
b. \egetation
I, berries
2 rool.s
3. hark
4, frait
5. mushrooms
6 culls plant=
1
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B, Equipment

1. Travel
a. compass
b, maps

2. Building tools
a. hatchets

b. files
¢, knives
d. shovels
e. buckets
f. chisels
3. Medical supplies
a. First aid kit

b. First aid manual
C. Formation of Tcwnship
1. Establishment of family 1dentity
a. limediate familyv--maximum number-5

1. Father
2. Mothe.
3. Son

4 Aunt

5 Uncle

b. no hired help
2. Establishment of local government
a. lown leader
b. Council
c. Laws
d. Tom historian
3. Establishment of Currency
a. Banrer
b. Bank
c. Types of currency
1. Any fossil worth $1.00
2. tGeode worth $5.00

This 1s only an outline. Each group planning this type of project
must work oiit the details with the students involved. 1t does work.

Bob Farmer
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PRIMARY GRADE ONE DAY FIELD TRIP

Field Trip with 6 year olds to LBL to explore wooded area and visit
Educational Favum.

Trip to be made by school bus. Leave school approximately 9:00 a.m. -
back by 3:00 or 3:30 P.M. Take lunch,

Teacher, teacher aide, plus one other qualitied person. Leaders tagged by
color (3 different colors). Children tagged by name and color (responsible to one
of the three leaders by color),

Wooded area to be checked out beforehand by teacher so she is familiar with
the area and is sure this particular area suits the needs of the class.

lrip hopefully to be made in the fall so children can early be made aware
of "outdoor education” and so that certain things may be brought back to the

classroom to be observed throughout the scleol year and others may become the basis
for further study and investigation.

Several activities planned for small children but schedule very flexxble in
oxder to take advantage of "most opportune learning situations’.
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d.

To

a.

OB.JECTILVES

develop awareness for the role played by each of the five senses
the identification of things around us.

Identify objects by using several of the senses and state which
sense or senses vwere used to make the identification.

Identify likenesses and differences through visual examinatiorn.
Develop power of 1dentification through the sense of touch or smell.
Develop skill in identifying objects by the sounds they make.
develop skill in obsetvation and classification.

Classify living things into two categories - animalsand plants.
Classify objects according to their characteristics.

Construct a classification of objects according to one specific
characteristic and describe the characteristic chosen for the method
of classification.

State the color, shape and size of various cbjects.

develop greater interest in all kinds of animals.

Distinguish one arimal from another using the senses as the only
source of information.

State how some commor animals are similar and hcw they are different.
ldentify and name various animals found on a farm.

ldentify 2nd name various animals found in the woods.

Identify certain animals by the sounds that they make.

Construct a classification of animals on the basis of physical or
behavioral characteristics,

210



ACTIVITIES

L. Upon arriving at destination, each ciild assigned small area to
investigate. Through use of the senses, he is to find out all he can
abont his area in a short length of time. Stres. - since it is not always
safe to taste, we will not use that sense very often on this trip.

2. Smell along the trail.

a. Snitf like a bunny.
b. Crush leaves to smell.
¢. Smell handful of soil, etc.

3. Feel along the trail.

a. Feel texture of tree trunks.
b. Feel leaves, rocks, blade of grass, etc.
c¢. Close 2yes occasiornally to feel things.

4. Stop ever so often - still as a mouse - Lo listen for about a minute.
(Use often throughout nature walk.)

5. Use '"seeing eyes'" to;

a. Look for animals,

b. Look for aniimal homes.

c¢. Look for animal tracks. (Make plaster cast of at least one animal
track to take back to classroom.)

6. Make nature collection.

a. Collect leaves (for classifying, leaf collection and use in art work).
b. Collect «thet objects of interest for use in setting up Nature Table and
tor further observation under "giant magnifier".

7. Otserve plant life.

a. Note effect of sunlight and shade on plants.

b. Especially rote mosses, ferns and lichens.

¢. Take mosses and certein other plants back to classroom te find out more
about them ard Lo make a terrarium.

211
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8. Visit a2 pond.

a. Observe pond life - name things seen.
b. Take back pond water to observe "pond life" under magnifier.
Teacher to supplement this activity either before or after trip to
get adequate materials for setting up an aquatic pond in the clas ‘m,

9. Observe a stream

a. Name things seen in stieamn.

b. Note reflections and shadows.

¢. Drop leat in stream and watch float downstream. Note waves or ripples
made when thrown in.

d. Stir up water with stick. Note what happens to water.

e. Take temperature of air and that of water. Note difference.

10. crasionally look under rock or togs. (Adults to do this - children
observe, Stress importance of replacing things as found.)
Examine rotting log.

11. Look for spider webs. Mount one for classroom co!lection.

Rest, talk about experiences, play restful games, eat lunch.
Stress - no littering.

Visit Educatioral Farm.

212
O

ERIC

Aruitoxt provided by Eic:

21lo



Educational Farm

1. Animals

Nawme of each,

Observe size, color, etc.

Pet or hold if possible.

Listen for sound each makes.

Talk about what i< seen. heard, felt o1 smclled about the animals.
Find out sbout tle care of each.

Feed if possible or witch as they are being ted.

Find out main uze ¢t value of each.

g0 Mmoo QN oo

2. Garden and Fields

a. Observe croups.

b, Firnd out what plants are grown on the tarm.

¢, Find out that we eat var:ous parts of pl-nts.

d. Get samples to take liome if possible (pumpkin, e*c.)
e. Get some soil to take back to classroom.

3. Farm Buildings

a. Name of each.
U. Use of each.

4, Farm Machinery

a. Name of each.
b. Use of each,
¢. Watch in operation if possible.

213
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Correlation with various subjects
and/or
Follow-up in the classroom

Laniuage Arts

. 1. Write storiess of experiences "an the trail" or on the farm.
2. listen to appropriate stories.
3. Story Telling.
4. "Think o”" or write list of nature objects for i/t/a sounds.
{(n-nut, l-leaf, etc.) .
5. Pretend you are one of the farm animals {or squ1rrel, etc. )

Tell us about yourself.
6. Compose poems.
7. L1sten to poetry - many appropriate nne in '"Poems to Grow On"
(Jean McKee Thompson - Beacon Press)

Social Studies - Pursue study of farm life.

Science
1. Make aquatic pond in classroom.
2. Set up Nature Table.
3. Make glass jar terrarium.
4. .Use of magnifier for closer observation of objects brought
3 back from field trip.
5. Classify leaves by color, size or shape.
(Also nuts. rocks, etc. may be classified.)
6. Classify animals seen - may use pictures.
7. Begin leaf collectiun (press between waxed paper).
8. Plant different ..inds of seeds.
9. Furter study of animal homes. (Colle:t real ones when possible

such s bird nest, construci models, find pictures.)
Mathematics

1. 1ldentify shapes in nature. (This leaf is shaped like a ___ M
’ (rock, sun, tree, etc.)

2. Talley certain things s=en.
3. Locate direction - north, east, south, west.

3=
~
-~

|

Leaf prints - spatter paint.

Plaster leaf casts.

Make "insects" from Maple seeds.

Collages using iature objects.

. Draw pictures to go alorig with experience stories.

w e L N -
PalE
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Music
1. Llistening to and singing appropriate songs.
{Many suitable one in Pl music book and record albums.)
2. Play singing games.
3. Compose songs.

Health - Emphasize fact that it is good to be outdoors as much as possible.

Physical Education - Stress the value of WALKING,

(It isn't necessary to be driven a block or so to school. "Isn't it fun to
tcke a walk? Don't we learn a lot by walking along - listening, looking,
smelling, and feeling? You could do chis as you walk to and from school each day.')
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At this time, I am more interested in the "Nature Walk" than in the
farm but hope to achieve both goals sometime during this next school year.

For my own practical application, I plan to find a suitable wooded
area closer to Paducah than LBL (the park if unsuccessful elsewhere) &nd to
take the class there about three times throughout the school year to observe
the area at various seasons and note rhe changes.

It is my fond hope tbat sometime in the not tco distant future Paducah
will have its own area for an "outdoor education laboratory'. Surely a wooded
area may some day be at our disposal and eventually a farm (with animals - an
almost thing of the past around here) and as long as I am dreaming - a nature
museum would be an asset also.

Thanks for such an outstanding course. Never have I learned so much in
such a short length of time and had such a good time doing it.

Jane McBride
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A COMPLETE CRGANIZATIONAL PLAN FOR A THREE-DAY STUDY
SESSIO.! AT THE LAND BETWEEN THE LAKES

TABLE OF CONTENTS
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1. PHILOSOPHY

A. To acquaint and learn methods of studying how nature and man
can exist together. The natural environment (nature's playground) is
the perfect c.assroom for these learnings to take place. It is im-
portant for the children to learn and live the terms describing
preservation and conservation. This is important because the future
of our natural surroundings, in order ta prosper, must be under-

stood and protected by the up-coming generations.

I1. WHAT TO BRING AND NOT TO BRING
A. Children should bring:

l. boots, jacket, and raincoat.
a. The weather will not stop the education in _the fieid.

. 3 changes of socks.

. 2 changes of underwear.

plastic baggies to collect material.

magnifying lenses, binoculars (if you have them).

pencils

towels, washclothis

. soap, toothbrushes, combs, deoderant, and other personal
object3 of necessity

00~ oMW

B. Children should not bring:

1. money

2. radio

3. food

4. linen

5. jewelry

6. No medication wunless it is absolutely necessary. No in-

structor will administer medication, but we would like to
know if anyone is taking it.
7. Candy, or gun {snacks will be provided).

o 219
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11I. CLIMATIC
A. Weather watch:

l. exercise
a. Materials: thermometer, compass, pencil, and pad.

(a). What is the temperature?
(b), What direction is the wind blow-
ing from?

(c). 1Is the wind light, moderate,
strong?

(d). 1s fog or dew present?

(e). 1s it clear or cloudy?

(f). 1Is it raining? _or is it
snowing?

(g). What can you see in the sky?

(h), 1Is the sun high or low?

(i). What colors can you see? 1.

2. Look at the tree coverage. Why are there trees growing in
certain areas, and none growing in other area?

3. Explain the decomposition cycle of dead trees, leaves, and

other vegetation,

Study the animal signs (tracks).

Study the birds (home flock, honkers. swans, teal, mellard).

6. Make plaster casts of aniwals prints.

W
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B. Modern Conservation:

1. pollution
a. Describe the methods of polluting the air, water, and land.

b. Describe how we can_prevent pollution, and clean up what
pollution we now have.

C. Air Pollution

air and in a dav, or so observe the materials that have stuck
to the glass. Where does this air pollution come from?

NI

l 1. Suspend a pice oi glass covered with a clear sticky film in the

2. Set a glass of water cut in the open air. 1In a day, look to
see if there is any pollution in the glass. Whevre does the
pollution come from?

Discuss with chitdren how thev aid to air pollution.

Hotd a piece of white paper in back of a car's exhaust for

a few minutes. What happened to the paper?
Can you imagine breathing this!
5. Ask children what would happen if they sat inside a closed
garage with the car running. :

0~ w
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D. Water Pollution:

1. Distinguishbetween organic and inorganie matter in the water in the water.

2. With a paper cup take a saaple of water from the lake and
cxamine it for impurities.

3. Explain how the bacteria and algae help break down the
impurities in ithe water.

4. The lakes and rivers will clean themselves, if given time.
Mix some dirt with water. and let 1t set for a few hours.
The sediment and dirt will sink to the bottom
leaving the water fairly clean

o~

5. Pour dirty water through cup of sand to show how nature can
cleanse the water through filtering over the land.

IV, SOCIAL SCIENCE -- (GEOGRAPHY)

A,

o

{ap exercise of Hematite Lake.

Hand ocut_map_cof Hematite Lake.

At the scene of Hematite Lake, orieat the map with the compass.
Show_the_children_where they are on the map.

. _Describe the degrees on the compass. _

As they are following themselves around the lake take a compass
reading every 200 feed and write it_on_the map.

Plot all signs of pollution found.

Plot on the map the different animal signs found (erample:

___Beaver lodge)

o Iou ) oty

o 1r |

TERMS TO DEFINE:

1. Orient - A lining up of the wap according,
2. Compass - A porth, south. :ust, and west machine used to find directions
in relation to a magnetic pull by the north pole on the needle.
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Cross Section of the Earth

MANTLE

223

{INCLUDES TOP SOIL,
MOUNTAINS, VALLEYS,
OCEAN TRENCHES, PLAINS,
PLATEAUS ETC.)




B. History:

1

3.
4,
5

Discuss the ear!y iecdicns that lived around this area.
Discuss the earlyiron mills in this area.
(a)., 1Include the use of hardwood, iton ore and -~1d roads.
(b). The early villages.
(c). The pig iren and slag
Discuss the earlv ceveteries of this area.
Discuss the boot-leggers that were here at the turn of the area.
See silo-overleo¥, iron mill, museum, and the farm.

C. Geology:

SN

Explain the different rocks and their formations around
the Geology Center.

Collect and exmine fossile.

Discuss erosion and the make-up of the soil.

Look for fossilized clams, lilies, brachiopods and other
forms of ancient life.

D. Ecology:

i.

Examine and discuss the aquatic ponrd.

Tron Hills Area-Examine undev logs and rocks to find homes
of insects, lixards, and warm blooded animals.

Discuss coniferous and deciduous trees,

E. Soil Study Exercise.

i.

Distinguish between plant material (crganic matter)} present in
soil and mineral material (ivorganic mattex),

Examine 3 soil sample between your tingers. Can you identify
particles of sand, silt, and clay?

Snveeze soil samples together in your hand. Do they form

a8 ball? What does this indicate to you concerning moisture
content?

Talk about how soil is formed .

low does the forces of nature help to produce soil?

Study the crees-cection of the earth and explain its sections.

V. DEFINITIONS

A. Orientation of groups will include

i.

2.

ERIC

2430 -

Make sure children have preper equipment. (pencil, paper,
aud proper clothing). .
Rules concernirg doimitory and conduct as a student.
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Geology:

L. The study of the rocks and soil and lLiow they relate to :he
Peography and history of this area.

Ecology:

1. The study of the vegetation and animal life of this area.
Climate-

l.  The condition of the atmosphere over a long period of time.
Weathet -

L. The condition of the atmosphere over a short period of time.
Modern Conservation;

1. This refers to philosophy at the front of the booklet.

Water Safety.

1. A knowledge of the respect for the safety and power of water.
History:

l. A knowledge of the ancient and modern development of the Land
Between the Lakes.

Geography:

l. A study of a portion of the earths' surface a map of the area
and a silva compass will be used.

Art:

1. A creative approach to urderstanding the beauty and description
of the natural surroundings.

Pollution:

1. The undesitable methods of contaminating and throwing the
balencing of nature off 1ts natural course.

Environment:

i. The immediate surroundings that effescts our present living
and learning situvation.
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M. TIsiland:

1.

Coumpletely surrourded bty water.

N. Penipsula:

i.

Water on three sides.

0. Vegetation:

L.

Living or more living plant life.

VI. FREE MATERIALS FOR PRE-AND POST-UORK ACTIVITLES

L.

Q
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St. Regis Paper Conpany
150 Cast 42 Street
New York LQOL7

Tae Kentucky Department of Notural Resources
Frankfort, Kentucky 40601
(Booklets on conservation, water, and soil.)

Public Relations Department
Trland Steal Company

30 West Monroe Street
Chicago, Illinois 60603

Natural Rubber Bureau
1108 loth Street, N, W,
Washington, D. C. 20036

American Petroleum Tnstitute {portfolio of colorful

1271 Avernue of the Ameri--as conservation folders with a
New York, New York 10020 description.)

National Cotton Council of America

P. 0. Box 12285 (Pooks and charts on cotton)
Memwphis, Teonccogec 35112

American Petrolenm lastitute
1271 Avenue of the Amervicas
New York, New Torx 10020

General Eleciric Co., 1966
P. 0. Box 8335
Philadelphia 1, Pennsvlvania

National Coal Aseociation (Free Coal Kit and other information)
Coal Building
Washington, 1. C, 20046
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10. Western Wcod Products Association (portfolio on trees of the
Yeon Building United States and their
Portland, Oregon 97204 . products.)

BE SURE:
1. Use school stationé€ry.
2. Explain intended use of information.

3. Type, when possibie,.

AN
Lacd
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OBSERVATIONS

DATE

TIME

DATE

IT1TME

229

)
e

i



Bibliography - Perindicals

Brinley, Ann. "Classrooms as Big as Alt Outdoors', NFA Journal, pg. 44, April, 1964 {

Caras, Roger A. "Take Your Child to the Greatest Show on Earth:  NATURE", Family
Circle, pg. 56, July, 1358. .

Fischer, Barbara B. and Russell, Douglas 0. 'Caliiornia Was Our Classroom",
Childhood Educatioen, PP. 105-109. October, 1967. {

Hammerman, Donaid. "Outdoor Teacher Education', Childhood Education, pp. 92-95,
October, 1967.

Hammerman, William M. srd Briar, Richard M. "aAdventure in Learning', Childhood
Educatisu, pp. 97-101, October, 1967.

Haney, Theresa. ''Schoo! in the Wcods", Childhood Education. pp. 97-101, October, {
1967.

Hawkirs, Robert C. and Bonney, Catherire Y., "An Outdoor Laboratory Program for the
Elementary School", The National Elementary Prin¢ipal, pp. 20-24, February, 1968. -

Heffermsu, delen. "Thay Grow Nine Feet Tall'", pp. 75-76, Childhood Education, 1
October, 1967.

Howaid, Joseph T. "let's Keep Children Outdoors More'", Childhood Education, pp. 8&-87,1
Catober, 1%567. I

Johnson, U. S. '"Let Nature Be Your Teacher'", Elementary English, 44:921-2 Dec., 1967.i
Ratcliffe, Bill. "1 Go Hunting With My Camera'", Arizona Higaways, pp. 14-39, Oct., [
1963. !

Marsi, Norma. ''Outdoor Learning Centers", Childhocd iducation, pp. 88-92, Oct., 1967.

Smithk, Julian W. "Outdoor Educatiun for Lifetime Interests", Childhood Education, '
pp- 79-81 October, 1967.

Thomson, Peggy. 'lulip Povlars and Pirotozoa on the Chopawamsic™, §EA Journal, pp. 32-33,
QOctober, 1967. }

Wagner, Nancy. "160-Acre Kindergatten', NEA Jourpal, pp. 41-42, Feb., 1967,

Walker, Lewis Wavte. '"Desert Museum', Arvizona Highways. pp. 28-37, Jan., 1967. _J

ERIC i

Aruitext provided by Eic
Lo di =



BIBL1OGRAPHY
(Articles and Magazines)

l. "Our Vanishing Wildlite", The Courier-Jourpal & Times Magazine, Louisville,
Ky., Sun., June 9, 1968.

2. "Education Comes Alive Outdoors", lsenberg, NFA Journal, Vol. 56, No. 4,
april 1967, p.3a.

3. "Ky. Chinchillas", "Warm Water Fishes", "Ky, Wildlife", Kentucky Happy
Hunting Grourd, Division of Public Relations, NDept of Fish and Wildlife
Resources, Frankfort, Kentucky, June, 1968.

4. "An Ode to Kentucky", The Register, Ky. Historical Society, Frankfort, Ky.,
April 1968, pp. 168-171.

5. "Lilly’s Wood", The Couriei-Jourpal & Times Magizine, Louisville, Ky., Sun.,
June 16, 1968, pp. 28-34.

€. "Education for a Contipually Changing Environment', Journal of Secondary
Education, Baughman, California Association of Secondary School Administrators,
Burlingam2, California, April 1968, Vol. 43, No. 4, p. 156.

7. "Techrniques fotv the Crestive Reading or Telling of Stories to Chi'dren', Martin,
Elemeptary Englich, The National Council of Teachers of English. Champaign,"
[1L., Vol, 57, Ne. 35, May, 1968, p. 611.

8. "The Subt.e Metaphor", Faller, The_ Epglish Jouvral, National Council of Teachers
of English, Champargn, 111., Vol. 57, No., 5, May, 1968, p. 708.

9. Kentucky Folklore Recerd, Kentuck: Folklore Societv, Bowling Green, Ky., 1968,

10. Naturagl History, The Amevicnn Muzeum of Na' »al Histery, N. Y., Vol. LXXVII,
No. 6, June-July, 19A8.

-
3

Il. Parks and Recrestion, Naticnal Recreation and ’i-k Association, Washington,
D. C., Vol. I11. April, 19n8, :

l2. Poetlry, Ams Press, [nc., N, Y., M. Y,, Vol. {12, No. 2, May, 193,

13. West Kentucky Guide, Llake Batkley, Kv. lake, Land Between the Lakes, Young
Printing Co , No. 21, 1968, Paducah, RNertucky.

14, Natiopal Geographic, National Geographic Socicty, Wishington, D. C.

)
)
[u

ERIC y

.
.
237 <



O

ERIC

2 =
LY AW ) .

Bibliography (Articles and Magazines)

15.

16.

\7.

18.

19.

Rural Kentuckian Magazine, State Association Information and Public
Relations Department. louisville, Ky.

Arizora Hipgbwavs, Arizona tighways Department, Pheonix, Avizona.

Nation's Apriculture, Southern Udition, The American Farm Bureau Federation,

Chicago, I11.

Kentucky Farm Bureau News, Ky. Farm Bureau Federation, Louisville, Ky.

"Outdoor Education wpd Cemping in Japan'", Ebashi, Journal of Qutdoor
Fducation, Northein Jliinois U.iversity, Oregon, 111., Vol. 2,
Sprimg, 1968, No. 3, p. 11.

232



B ——n P op 45 e s ot ke e

BIBLIOCRAPHY - OUTDOOR EDUCATION
Perodicals
Ahrens, Carsten, "We Who Ipherit the Farth," Tne Instructor, March, 1968, p. 44,

Anderson, Carl, "Wind Direction and Speed”, The Irstructor, May, 1968.

—
i=n
[

|

Atherton, Mvron R., and Blough, Glenp, "Diffrrences in Day and Night Sky,"
Instrucior, March, 1963, p. 122:

Ayers, James S., "Auvdubon, Firet Rirdbarder," lhe Instructor, April, 1968. P. 68.

I3

Bowles, F. Richard, "Wha Makes 4 Seienrist"  VYou Do.," Grade Teacher, Sept., 1966,
P. 98. :

Brencar, Matther )., "Outdoor Scieace," tThe_lpstructor, May, 1967, P. 66.

Cousy, Robe't 1. "lhe Comp Plavgrourd Jeacher," The Instructor, June, July,
1968,

Dimond, Si1anlzy, “Evaluating Concepts and Attitudes,' The Instructor, March, 1967,
P, 103.

Fersh, George L , "l1he Natueal Interest in Natural Resources," Grade Teacher,
Qctober, 1965.

Hawkins, Robert C., ard Bonney, Catherine Y , "An Qutdoor Laboratory Program
tor the Flrmentary Scheool,” The Naticpal Elementary Principal, Yol. XLVIL,
No. 4, Feh 1948 pp. 20-u.

Hefterman, Helen, "Outdoor Educatior,” Associatinr_of Childhood Education,
Qcteber, 10607, P, 77,

Huneven, Shirvlev,  "Fire Prevention and Conservatior," The Instructor, October,
1966, P. 74

Hyer, James E  and Hyer, Mildred D., "How Plants aund Flowers Grow,'" Grade Teacher,
April, 1966 .

"lTdeal Spring Field Trip. A Walk ir the Woods," Grade_Tleacher . Mav-Jupe,
1966, P. 53

Kunkel, Frika Rewitsonor, "Alges aud the Water Flea,™ the losttucter, January,
1966, P. 0.

Mheof Collaves," It Jostructur, Auy . Sept .. 1960
233
Q
ERIC .



ﬁE}

O

ERIC

JAFullToxt Provided by ERIC

Bibliography (Outdoor Education’

Mohier, Charles W,, "Big Game Hunt for Insects," Grade Teacher, Sept.
1966, P. 100.

'"Mysteries of the Marshes,'" Grade Teacher, April, 1968, P, 127.

Parenta, Sara Jane, 'Science lnvestigators,'" The lInstructor, August,
September, 1967, P. 142-143,

Persky, Barry, 'Collecting and Mounti-.g Butterflies," The Instructor,
August, September, 1967, P. 100,

BIBL1OGRAPHY
(Books)

l. Hammerman and Hammerman, Teaching in the Qutdoors, Burgess Publishing
Company, Minpeapolis, Minn. 1964,

¢. MacMillan, School Camping and Qutdoor Educaticn, Wm, C. Brown Company
Publishers, Dubuque, lowa, 1956.

3. Smith, Carleoun, Donaldson, and Masters, Outdoor Education, Prentice-
Hall, Inc., Engliwocod Cliffs, N, UJ., 1963,

4. Smith, Outdoor Education for American Youth, Am. Association for BEealth,
Physical Ed., and Recreation, Washington, D. C., 1957,

5. lugg and Wilson, Curriculum Enrichment Outdoors, Harper & Row Publishers,
Evanston, 111,, 1965.

234



RIBLIDGRAPLY

*Bale, R. 0, Conservation for_Camp_.rcd_Classroom. Minczapolis, Minn.:
Rurgess Publishirg Co., 1962,

*Bale, R, 0. Crearive Nature Crafrs. Minncapolis: Burgess Publishing
Company, 1964,

Bale, R. O. Steppiag Stonecs to Nature. Minuncapolis: Burgess Publishing
Company, 1965.

Ballard, Lois, Reptilts. Chicago: Children’'s Press, 1957,

Bancroft, Henrintta Down_Come_ the_leaves. New York: Thomas Y.
Crowell, 1961.

Bendick, Jeann<. All Arcurd You. New York: McCGraw-Hill, 1951,

Bendick, Jfearre  What Could You See? New York: McGraw-Hill, 1957.

Blough, Clenn O After the Sun Gees Dowr. (1he Stery of Animals at
Night )., Mefaraw, 1956.

Btough, Glenn 0. Arimils aod_beir Youry, Evanston: Row, Pete: son

& Companvy, 1949,

Blough, Clenn O, Spon Aft-r Septeémber. New York: Row, Peterson

Y% Comparv, 1959,

Bloueb, Glenn 0. The
Y Conparven . 14949,

S12ds in the Big Woods. FEvanston: Row, Peterson

Blough, Glei, O, 1be bogect Paradr.  New York: Row, Peterson §
Conparv. 1961,

Bovsall, Georgn. Weather. New Yotk Grosset and Donlap, 1960,

Bordan, Will. Wicter-Sleeping Waldlife. New Yore: Havper & Bros.,
1958,

*Browo, Vivsouw The Amasture Natugalists! Hacdbock. Boston: Little

Browr. & Co., 1948

Buck, Mirgaret Waroiog In Porde_ard Strtams. New York: Ablngton

Press, 185,

Buck. Margaret Waroang. 1o Weods and_Fields. “ev York: Abington

Precs. 1955,

Kuck, Margacet Witring Spall_Pets From_Woods and Frelds. New York:
Abjopren Press, 1960,

235

ERIC

Aruitoxt provided by Eic:

0o

}-A



Bibliography (cont.?}

Burch, Robert. A Funny Place to Live. New York: The Viking
Press, 1966.

*Burnett, R. Will. Zoology. New York: Golden Press, 1958.

Candy, Robert. Nature Notebook. Cambridge: The Riverside
Press, 1953,

Carson, Racheal. The Senve of Wonder. New York: Harper & Rowv, 1565,

*Castell, Sylvia. Nature Games ard Activities, New York: Harper &
Fow, 1956.

Coe. Ceoffrey. The How and_Why Wonde1 Book of Trees. New Y.rk:
Grossett and Dunlap, 1964,

*Comstock, Anna Botsford. HKHardbook of Nature. Ithaca, N.Y.: University
Press, 1961.

Cooper, Eliczabeth K. Scietce ln Your Own Back Yard. New York: Harcourt,
Brace ard World, fnrc., 1953.

Crosby, Alerander. Jurior Science Pook of Beavers. Champaign, L1l.:
Garrad Publishing Cempany, 1960.

Dempewar{f, Richard F. Nature Crafts. New Yovrk: Capitol Publishing
Company, 1960,

Dougan, Lewis M. Storie~ of Outdoor Science, New York: Lyons and
Gartaham, 1953,

Friskey, Margaret. 1he True Book of Birds We Know. Chicago: Children's
Press, 1961.

Gallant, Royv. Fxploring the.Weather. Carden City, N.Y.: Doubleday
& Company, 1957.

Gates, Richard. The True Book of Conservation Chicago: Children's
Pres~, 1961

Georpe, Juan The_Holr {r. the Tree. Dutton, 1957.

Gibson, Gertrude M,  Aboot (arden Dwellets. Chicago: Melmont
Publishers, [¢ . 19583,

Grevn, Tvah. Aripals Updre “onr Fret hew Yorkh: OGrossett and

Dusidap, 1953.

Mamme rman, Dopald K and Willvam M. Jeacliing in the Outdoors. Minneapolis:
Burgeee Publicshire Compiny, 196:

Hariison, Hal H. OQutd or_adventurr s, New Yori: The Vaaguard Press, Irc., 1951,
236

“FRIC

JAruitoxt provided by Eric:



"“ibliographv (cont.)

*Hillcourt, William. Field Book ot _Nature Activities and Conservation. New
York: G. P. Putmarn’'s Sonus, 1961.

Hug, Joha W, ard Wilsorn, Pbvllis J. Curriculum _FEnrichment Qutdoors. New
York: Harper & Row, 1965.

Hylander, C. J. Qut of Doors in Autumn. New York: The MacMillan Co., 1942,

Hylander, C. J. Out of Doors iu Spring. New York: The MacMillan Co., 1942.

Hylandevr, C. J. Qut of Doors in Summer, New York: 7The MacMillan Co., 1942.

Hylander, C. J. Out of Doors in Wieter, New York: The MacMillan Co., 1942,

Jaques, H. F. Living Things, How to Knmow Them. Dubuque, lowa: 1947,

Jeuss, Anne Marie,
Book Cowpany, 19

scovering Nature the Year Rournd New York: American

Disc d.
55.

Jensen, Awmy Elizabeth, Ihe How and Why Wonder Book of Mushrooms, Ferns, and

Mozses. New York., CGrosset aud Dunlap, 1965,

Kane, Henry B, The Tole ot a Pord.,  New York: Alfred A. Knopf, Inc., 1960.

Kane, Henry B, 1'

3

Tale_of a_Woord, HNew York: Aifred A, Knopf, Inc., 1962,

*Larber, George €. and XNelsen, Leslic W, Science Activities. Dubuque, lowa:
William C. Brown Co., 1967

*Lehr, Paul E. Wearier, New tork,  Colden Press, 1965.

*Lemmon, Robert §. Witdflowers of North America. Garden City, N.,Y.:

Hanover House, [Ub1.

Lemmon, Robert S.  All_Ahout and_Butlerilies. New York: Random
House, 1956

Liers, Emil E. 4 Heaver's Storv. Viking, 1958,

Lobsenze, Novman M. 1he lasect Vorld., New York: Golden Press, 1959,

lowrdes, Marion. 1t: Beailasang hrowledge Boock of Su.kes. New York

The Maciiillan Companv., 1965

Lutell, Winmfred, and Lubell, Cocite lhe lgll Grass Zoo. Clicago:
Rand, MceWNally and Compans . 1960,

*Mager, Robert b. Prpsgiry

Pr asciurtior sl Objectives, Palo Alvo, Calif.-
‘esron Publishore, lre.,

237
Q
243



Ribliographv (cont.}

Mathewson, Robert. The How and Why Wander Book of Reptiles and Amphibians.
New York: Wonder Books, luc., 1962,

*Mauie, Calus 7. A_Freld Guide te Animal Tracks. Houghton, 1954,

Masca, Donald aed Sprague, Glernn. Green Thumbs. Daneville, N.Y.:
F.A. Owen Publishing Co., 1964,

*Nel<on, Leslie W, snd lovberv, Ceorge, Science Activities for Elementatry
iducation. Dubugque, jewa: Wn. C, Brown Company, 1967,

Ormond, Clyde. Complete Book of Ourdoor Life. New York: Harper & Row, 1964,

*Palmexr, ©. Lauvrence. Field Book of Nature History. New York: McGraw-
Hill Book Co., 1949,

Parker, Bertha Morris., Ewvapston, l1ll.; PRow, Peterson and Co. {The
Basic Science Educalion Series!

Birds - 1950 Leaves - 1950
Deprpdent Pluntg - 1951 Garden Indoors - 1950
Inseccts and Ipeir Ways - 1955

Plant aud Animai Partnership - 1950

BPlany Pactories - 1950

The Farth, A Great Storehouse - 1950

Water - 1949

Six-Legged MNejghbors - 1953

Trees - 1951

*Pelrides, George A. A_Field Guide to Trees and Shrubs. Boston: Houghton
Mifflio Company, 1955,

Pistorions, anni, What Bird 1s it? Chicago: Wilcox and Follett Co.,
1935

Podeuvdort, 1ila, Tha Irue Book of Insects. Chicago: Children's Press
1900, )

Podendorf, 11la. 1he Trus Book _of Weods snd Wild Flowers. Chicago:
Children's Press, 195y,

Potzger, 1. E. and Whiirey, Mavgaret, lnsects and Some of Their Relations.
(Acrivit, PFook) ERsftato, N, Y.: Kenworthy Educatidnal Service.

Potzger, 0. E. VWhat [ree is That? (Activity Book)., Buffalo, N. Y.: Kenworthy

Educatioral Service.

*Rhodez, Frark. Tessils. New Yeqb: Golden Precs, 1962,

Ruch, Manniford, 1te Erpinning
Macti 1L e Compann . |

Q
ERIC
o o

[ X



O

ERIC

Aruitoxt provided by Eic:

Bibliography (cort.?

*Saunders, John R, Narture Crafte. New York: Golder Press, 1964,

Schneider, Herman. Fvetrvdav Weathevr and How Tt Works. McGrav, 1951,

Schoerknecht, Charles A. Frogs_and Toad:. Chacago: Follett, 1960.

Schwart g, Julius througf the Magrmifving Glass. New York: Harper &
Row, 1955.

Se¢lsam, Millicent., Play with Trees Morrow, 1950.

Selsan, Millicert. How 7o _Be A MNature Deteciive. New York: Harper &
Row, 1958

Sevenson, Valerie. A _Child'e Book of Trees. New. York. Maxton
Publisbters, 1953

Shackeltord, Niwx ard Burks, Cordsn E. Rird Nesks. New Yeork: Golden
Press, 196/,

*Shuttlesvorta, Dorecthy Edwards, Frploring Bature With Your Child., New
York: CGreyston Pre~s, 195",

*Shuttlesworth, Floyd., v Zim, Herbert S, YMop-Floweripg Plarts. New York:
older Prers, 1YA7

*Smith, Julian W; Carlscr, Rewnold, Donald-orn, Grorge W. and Masters, High B.

OQutdoor Fducation. Eralewood Cliffs, N.J , Prentice-Hall, 1963,

¥ Spruont, Alexander. _Cameditd

_Can New York: Colden Precs, 1961.

Sterling. Dorotly. 10 Story of Masses, Yerns, and Mushrooms. Doubleday, 1
Stevens, Carls Catcti_a Cracket. New York: “Young Scott Books
Swain, St lar Noguch.. Plavts o1 Woodland ard Wavside. New York: Garden

Crty Bgous. 1938,

#Swairn, Su Zan Nogudl First _tuide to_Tnsects. New York: Doubleday, 1955.

Melmont Publishe s, Too , 1965

Uhl, Metvin John  2about Creatureys .hat Live Under the Ground. Chicago:

*Wan Der Smissen or | foering, Oswald Ho A Leader's CGuide_to Nature-Oriented
Avtivities., Aaes, lows:  ihe lowa State 'mi twity Press, 1965.

*Brown, Vinean., How lo ..o A Pome Nature “us o Bostor: Little Brown
& Company ., 1954,

*Rerd, Crovge K. Pord Life. New dorx: Colder Press, 1967,

955.

240



ERIC

r

O

Full Tt Provided by ERIC.

2%u

STAFF

Leslie B. Sternvberg, Project

Addie Mae Helm
Betty Palmer
Margie Sharnklin
Barbara Wright
Gary Trentham
Dale Trentham

Werdesday, March /6

11:00 -

12:.00 - Arrive

1:30 -

2:00 - Red Croup - Map & Compass

Blue Group - Map & Compass

Creer Gooap - tap « Compass

Brown Group - Mayv & Compass

AL thls time the groups will be divded into teams

at

Leader

Leave Paducah by bus
Y. A.

SAMPLE THBREE DAY SCHEDULE

Jackson Elementary School
Envitonmental Education
March 26 thru 28,

YCUTH PERSONNEL

Melinda Crutchfield
Robyn Jo Cates
Susan McGuirk

Karen Lund

- Fat lunch, settle gear in dorm
Orientation Period - Sternberg

Helm
Shanklin
Wright
McGuirk

G. Trentham
Crutchfield

Palmer
Lund

D. Trentham
Cates

and share a compass and map.

You

w3y ase this trme to visit the fara, see the Silo Overlook, Honker Dam or any other

points of intecest.

for

4:30 -
6:00 - Supper
7:00 -
8:30 -

Srtatke
9.30 - Prepare
10:00 - LIGHIS O]

hed

Mini-exerci< ¢ - Sternberg

240
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Thursday, March 27
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11:45-
12:00-
1:00-

4id4sg-
5:00-
6:00-

7:00-

8:30-
9:30-
10:90-

Friday
7:15-
7:45-
8:00-
9.00-

Rise & Shire

Flag Raising - Helm

Breakfast

Red Grouap - Math & Art - Helnm
Wiight
MoCuirg

Green Group - Stroame Valley - 6. Treptham
Crutchfield

Blur Group - Ecalogy - Palmerx
Starnley

Brown Group - Geologv - D. Trertham

Clean Up for Lunch

Lunch

Red CGroup - Stresnw Yalley - 6. Trectham
Crutchf eld

Green Group - Ecologvy - Palmet
Lund
Blue Group - Geology - D. Trertham
Cates
Brown Group - Math & Art - Helm
Shanklin
Wright

MeGuirk.
Clear up for supper
Supper
Camplire (out ot deors if possible)
Sing Sonps
Night watch ard animal hunt by groups
Red Gronp - Stetrberg & Lund
Green Group - G. Trentham & McGuivXk
Blue Group - D, Trentbam & Crutchfierd
Brown Group - Palmev o Cales
Movie & Srack - Snerklin, Helm & Wright
Prepare tor bed
LIGHIS o]

March 28

Rise & Shane

Flag Raieirp - Palmer

Breasklast

Red Group - Ciology - D Trertham
Cates

Grewen Greup - Jath & Art - Kelm - Shanklin - Wright - McGuirk

AN
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Blue Group - SE?;am & Valley - G. Trentham - Crutcufield
Brown Group - Ecology - Palmer & Lund i

11:45- Clean up for lunch

12:00- Lunch l

1:00- Red Group - Ecology - Palmer & Lund
Green Group - Geology - D. Trentham & Cates ‘ (
Blue Group - Math & Art - Helm. Wright Shanklin & McGuirk -
Brown Group - Steam & Valley - G. Trentham & Cruthfield

3:30- Clean dorms & pack gear (make sure the dorms are as clean or cleaner . _;
than vou found them.)

5-00- Supper o

6°-00- Board buses, leave for Paducah

-1

*30- Arrive in Paducah

242 |
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Paducah Environmental Education
Land Between the Lakes - Clark School

l Nov. 19-21, 1970
Staff.
l Project Leader - Dorothy Kirchhoff
' Instructors - Marrente Calloway Student Instructors - Mike Pinnegar
Mary Arderson Chuck Maidment

Lvern Hodgex Keith Brown
Lariy Salwor
Dutch Rryvant

10:30 Leave School

11:49 Arrive Y. A, 5.

12:00 {wunch

Settis 1r dorms

1:00 Honkers - Mr. Salmor-Ceology and Stream & Valley
Fallowe - Mr. Fodges-Corservation ard Animal Habitats
Hematites - Mrs. Ciallowav-Cemetery and Contour Mapping
British Soldiers-FEcology -¥es. Anderson

5:00 Clesn up for diraer

3:30 Dinner

6:15 Fallows and Honwers - Night watch

Hematites and Britvish Soldiers - Art

Hematites and British Seoldiers - Night watch

Fallows acd Honkers - Act

9:30 Fuln

10,00 Get reads for ted

10.30 lights Vot

THURSDAY

. 30 Everyone up

S 7,00 Flag Raising

7110 Breakfast

8:00 Honkers - My, Hodges

Fallows - Mr. Salmon
Hematites - Mrs, Andersor
British Sollier< - Mre. Callowar
12:00 Lunch

1.00 Henkers - Acder=<or
Fallowe - Mr-. Calloway
Heoatites - M. Hodges
Britash Soldiers - Mr Salmon
4:00 Day into Might Watoh-Mrs Kirchhoff
5:00 Clearr up for dincer
5:30 Dinner

—— — m—_— —-_— ] —_— L] ———— ] ——— ——— ———
[s &
<
o

1 6:15 Falluws ard Horkers - tHictory
' Hematite~ od Bravesh Soldiers - Animal Watceh
7030 Hea vtatee wnd Protieh Soldiers - History
Fillows and Honkers - Aninal Watch
243
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8:30 Campfire

9:30 Film

10:00 Get ready for bed
16-30 Light Out!

FRIDAY

6:30 Arise

7.00 Flag Raising

7:10 Breakfast - Pack to go home
8:00 Honkers - Mrs. Calloway

11:
12:
12:
115
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30
00
30

Fajlows - Mrs. Anderson
Hematites - Mr. Salmon
British Soldiers - Mr. Hodges
Move out of dorms

Lunch

Leave for home

Arrive back at school

2L,



FALLONS

Lisa Amick
Jane Johnston
Julie Daniels
Mary Holland
Grace Pedley
Melinda Pcore
Laura Harrelson
Carolyn Hickey
Amy Nelson
Janlce Ridgeway
Patricia Moss
Carol Herron

HEMATITES
Dan Boagz
Philip Foster
Steve Owen
Cralg Pittard
Mike Young

Al Stainback
Jay Grace
Steve Colby
Mark Redden
Jay Rudolph
Kenny Ryan
Billy Yates
Gary Hopper

KITCHEN AND DINING ROOM DUTIES

FIELD GROUPS

HONKERS

' Nancy Blair

Pam Garrett
Peggy Morello
Xim Warren
Jennifer Stroup
Carol Whitehead
Karen Haney
Leah Tinsley
Sharon Grubts
Kathy Rickman
Angela Loe
Lisa Rushing

Scott Gossett
Keith McKenzie
Steve Parrott
Steve Ray
John Russell
Bobby Turok
Greg Coleman
Donnie Rogers
Ev Lyles

Mike Sanderlin
Lane Wall
Larry Stewart

Report, 1o the kitehen 10 minutes before the meal to help serve.

Get in line to be the first served,

After the meal help load the dishwasher, wipe off tab.es and sweep.

SCHEDULE

Wednesday lLunche o
Wedresnay Dinner » »
Thursday Freakfast -
Thuarsday Lunch
Thursday Dirner. « o
Fricday Rreakfast . o
Qiay Lurnch « o o
ERIC

Aruitoxt provided by Eic:

s & e .

A = e 2

Dorm
Dorm
Dorm
Dorm
Dorm
Dorm
Dorm

= O\ W O
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Dorm 1

Lisa Amick *

1. -y Holland *
Melinda Poore
Lisa Rushing
Carol Whitel.ecad*
Carolyn Hickey
Pat icia Moss
Kathy Rickman

Dorm 4

Dan Boaz*
Keith McKenzie
Craig Pittardx
Mike Young
Greg Coleman
Mark Redden*
Jay Rudolph*
Lane Wall

DORMITORIES

Dorm 2

Nancy Blair
Jane Johnston*
Grace Pedley
Jennifer Stroup*
Laura Harrelson*
Amy Nelson*
Janice Ridgeway
Carol Herron

Dorm 5

Phillip Foster*
Steve Owen*
Steve Ray

Al Stainback
Jay Grace

Gary Hopper*
Donnie Rogers*
Kenny Ryan

Dorm 3

Julie Daniels*
Pam Garrett
Peggy Morello*
Kim Warren
Karen Haney*
Leah Tinsley*
Angela Loe*
Sharon Grubbs

Dorm 6

Scott Gossett*
Steve Parrott
John Russell*
Bobby Turok
Steve Colby*
Billy Yates

Ev Lyles

Mike Sanderlin
Larry Stewart*

*Means that these students see the work is done but EVERYONE helps keep the

cdorms clean.
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Dear Parents:

On we will have an orientation meeting in

— — R S & e r—

the auditorium for parenis of children participating in the "Land Between the Lakes"

area ____ ’ » and

—— o e

.+ We are happy to tell you that there will

———— - — i

be no charge for the trip itself. However, if your child is not currently covered
by school insurarcze or some kind of Home Owners policy, we ask that you take out
some iusurance a* this time. School insurance mnay be obtained for $3.00.

We hope that you will be able to come over on ' so

that we will be able to answer any questions that you may have.

Sincerely,

Principal

247
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SAMPLE LETTER AND PERMISSION SLIP

FOR PARENTS

Dear Parent.:

The Psducah School System is constantly striving to provide better learning
experiences for your child. Many of the prcgrams taught at the present time were
at the experimental stage cnly a few years agn., We hope that you feel as we do
that. the search for different. and berter ways for children to learn has been
rewsrding,

In keeping with this program of impisvement the Pad:icah School System is sponsoring
an outdoor education fleld trip for clasees from our school systems All fifth
grade and selected secondary students will partiecipate in this program this year.

The purpnse of this fleid trip will be to previde lesiming experiences in the
outdoors in the foilowing areas:

1. Plank Ecology

2o Arimal Ecclogy

2. Local and vegional history

L. Geclogy and tepography

%« Conservation and nature appraciaiion

The field trip will last for Lwe ana one-haif (23) d-ys and two (2) nights at the

fifth grade level and 4wo {2) days and ore (1) night at ‘he junicr high level.

Your child's class will participate in ‘he cutdoor education project cn _

. —_—.nd o _.__» His clasg will leave approximately at
.. Gn the f1rsh day, ard wi.l return at approximately

on their last cay. ""_

-

This program in Outdesar Eacaticn wils be conducted at the Conservation Education
Center in the Land Between the Lakes. Meals and lodging will be provided in the
Youth Activities Statior.

"The Youth A2tivities Stataon is locatea in the Conservation
Education Center, a 5,200 acre area within the boudaries of the
Land Betveen the Lakes National Ouatdcor Recreaticon Area.,
Situated ~n a rsrall peirt jutting ocut into lake Barkley, it has
been developed by tre Tennessse Valley Authority for use by
school systems whraughout ‘he southersn, rentral, and eastern
United Slates.

The Youth Staticn is desigred Lo acccmmodate two classes, 60
studerts with treir tea-hers ard ciunselors, Although the
living arcesmvdatiogs were developed specifically for fourth-
through- . 1th graders, they may te usen by giosups who do not
fall withir. this rategerye Intividual school groups are welcome
tn uee the outdoor canpus for periods ranging from two days to
tvo weeks, Sone schoedls in the region inmediately surround-

irg Land Betweern tie lakec have used the area for a series of

Q 8
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Page Two

one-day field tripse A resident program, however, can offer a
more complete well..rcunded experience with the added advantage
of having students living and working togethers

Tennescee Valley Authority personnel handle the food service at

the Youth Activities Station, giving students and teachers
opportunity to devote full time to educational activities, Food

is prepared and served from a mcdern kitchen using packaged meals.
The meru includes dishes ranging from hamburgers to crab tetrazzini.

While visiting the Youth Station students and teachers will live in
six dormiteries, cach designed to sleep 10 youths and two adultn.
Blankets and pillows are provided, but each person will generally
be required to bring his own linens,”

A1l cost. for the program will be paid by the school system. On the following
page you will find a list of clothing your child will need. Transportation will
be provided by regular school buses owned and operated by the Paducah Public
Schoovls.

Before ynur child can participate in this educalicnal program it will be
necessary for you to give your permission for him to participate at the
Conservation Education Center at the lLand Between the Lakes, Please sign
and return this form to your childts teacher.

B orma ms s s 3 s Mo Nl B3 S Rh ml A sm M FS s v es #8 Ca cw me wea RI 08 a1 a1 G853 s my WM Gm e am C® R3S

We, the parents of ..____grant permission for

out ¢child to participate 1n the schoci sponsored fieid t1ipe

B -

Parent's Signature

LY
O
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Page Three

In order for your child te psrticipate in this field trip, it will be required
of him to have adequate accident insurance -:aversge, and permission from his

parents.

The Wabash Insurance Company's student, insurance plan ($2.00 for school day and
school activities and $12,C0 for Lwenty-four hour coverage.) that you have on your
child this current school year is sufficient. If your child is not covered by the
Wabash Insurance Company's student plan, ysuv family accident insurance policy will
be acceptable. The parent or guardian is responsible for determining whether or
rot their family plan provides adcquate accident coverage.

If you are not carrying the Wabash Insurance Student Plan and are devending on
your family accident insurance policy, pleace indicate on the line below the
name of the insurance company,which provides your accident. coverage,

Name of Company

= m m mm mm FT omm 3 mm he B BT o wa s dm TA gy e R e jm %4 S tw fe ER TR s Ar 44 sm @R A% sm IR ke @t wx Em tw AW s

If for any reason you do not have the Student Accident Tr.surance or family
accident insurance, you may nurchase the Student Acaident Insurance from your
child's school for $3.00.

We are looking forward to working with your chiid in this educational endeavor.

Sincerely,

Richard B. Brown,
Assistant Superintendent
PADUCAH PUBLIC SCHOOLS

James M, Major

Subject Matter Specialist in Science
and Environmental Education

PADUCAH PUBLIC SCHOOLS

RBB/JMM, jhw
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CHECKLIST FOR STUDENTS ON 3 DAY STAY

Clothing

1. Comforisble walking shoes (tennis shoes are not. acceptable)
2 pair beoots

2« Socks -- 4 pairs

3. light ja-ket (water-proof is preferable) and raincoat

L, Swester nr sweat shirt

5. Ankle.length siacks (no shorts or skirts) - 2 or 3 pair

6. pajamas

7. Under clothes for 3 days.

Lirnens

1, 1 towel

2, 1 wash clecth

3.

tocthbrash, toothpasts, ebe,

Equipment - All of these items are optional

1,
2.‘
3.
Le
Se

é-

Compass

Binosulars

Canrra

Notepad (pocket size) ard pencil
tanteen

Ovendght bag for clothing

Ttems NOT to bring

(Different lengths of stay ah YAS will make changes in abave lish.)

Knives

Food and chewing gum
Radio

Bulky suit case

Fire wocks

o
M
—

2.

ey
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CHECKLIST FOR PROJECT GUILE

I. Equipment
1, flashlight
2, first-aid Kt
3. ‘tape recorder
L+ recreational equipment

a, record player and folk dance records
b. drawing paper and charcoal

5« Map - big and little




| o
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I.

II.

III.

CHECKLTST FOR TEACHERS

Suggested Clothing -~ sare as children

Equipment

1. flashlight

2. bagzies (one for each of yuur students)

3. kleenex supply

4o 1ist of student names, phone numbers, and addrssses
5. outline map for each student.

Preparation

1. permission slips collected

2, name tags with safety pins

3. organization of students groups by sex

NOTE: On permission slips ask parents if child has any health problems

we shouldbe aware of before taking him or her on a two—day trip.
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CLASSROOM TRACHER EVALUATION OF A ONE--DAY FIEILD TRIP
10 THE LAND~BEIWEEN-THEH--LAKES
WITH TWO GLASSES OF FIRST GRADE CHILDREN

Te: Jim Major, Divector of Emvireonrental Edncsticn

From: Nancy Daniels, Morgan School and Jane McBEride, Whittier School

Q
ERIC
A v
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Re: Field Trip to LBL, May 13, 1969

The trip to the lLand Faiween the Lakes with six- and severn-year-alds proved
to be 2 success., One antlcipated problem that did nct materialive was that of
keeping the chiidren entertaired duriag the hour and 8 half bus ride to the LBL.
The children teok cave of this themseives. Trhey were quite intrigued with the
bus ride and the things they saw along the way, When interest in this lagged,
t.hey sang.

Anuther probiem to take ints conaidervation with young children is that of
restrooms but the children mace it nieely to the Visitors Center where there
wera plenty of facilities., Alsc at the (erter, the <bildren were fascinated by
the stuffed animsls, espevially the beaver. Even the wild animals cocperated on
this trip. We saw thre: Jeer, a woodchuck, a raccoon and a "huge black snake,"

This was the firs: trip Lo the LBL and/or to g fa™m for many of the children,
The farm and the snake were (b2 highiights of the titip., While &t the farm, the
children net only saw but were alicwed to pet a fout-day-cld baby kid, Daisy,
the cow and Charley, the lark. They ulso saw ducks, a geose, a turkey, rabbits,
horses, mules, s peny, sntep, goatt. varn swallows, and their nests, and the
farm cal. Iihey especially enjoyed 're baby rabbiis and seeirg the lamb get its
dinner from the dow. ‘

While one grosp wes observiag the animaie, tr . other group toured the
museum, corpared the uld and necw farm equiprent, took hikas and/or had a Day Watch.

Mr, Veszy, manager of the farw, felt. that the children responded enthusias-
tically and hopes that rmexh year thre Paducah School System will allow more of its
younger childrern %o visit “he Enpire Fzrm,

After leavirg the faim, we wentl o Hematite Lake for lunch. The cafeteris
workers at. the respective schools had prepared sack lunches and provided milk in
ice chests for everyone, While some »f the adnlis prepared for lunch. the
children went. Lo ‘he deer pen. tollowing itunch ard one last quick stop at Center
Station, we reluctartly started back to Paduset, The return trip was no problem
either for the children rested much of Lhe way ba>k,

We consider this trip an ecuzatiorai one and feel it would be worthwhile for
other classes. Huwever, i would te be‘tsr if the Luses were available for a longer
period of time s¢ that aore time conld be spent in the area-time to visit other
points of interes’.. tire for nature walks, et*, B2u! all things considered, this was
a_very gocd lesrnirg experience. As one ¢nild summed it up, “¥e had a good day ond

25



EvALLATION OF TRIP TO LBL MARCH 26, 27, and 28, 1969

CLARK AXD FOREST HILL SCHOOLS
INSTRUCTION - Excellent. The wird made i1 difficulr to teach in the field. The teachers
T solved tuis by having a longer pericd of insiruction before going into the
field. These session~ were he'd it the various dormitories. 1 was able to
be with each teachsr at least part of one pariod and was very 'eased with
what wae being raught.

complete them with each group. She returned via the tarm and this was a
highlight as the sheep were lambing. Two groups arrived at the farm just
afte. lambs were born. (Twins and triplets) That was real cooperation!
SIREAM AND VALLEY - Mr. Winn used the stream over by Gross's valley.
Excellent sketches were made on each trip. He returned via the .useum. He
also took the responsibility of the van. Tais 1 appreciated.
COMPASS AND CONTOUK MAPPING - Mrs. Kirchoff learned a lot about the compass
and centour mapping with the children. The students were all successful in
the mappirg. M¥r. Kitchofi has rade some suggestions to improve our surveying
ard is donating some teal survey equipment to our operation.

ANTMAL TRACKS_AND HABITAIS - Mr. Chapmar felt a little disappointed as the
weathey intertervred with some of his plans. However, he did get some very
good casts of tracks, The children were very interested in this. His
exercise i< very good ard a1 excellent contribution to our overall program.
ART- Miss Mcbride had some very gooed leat prints, collages and sketches.
IDENTIFICAILON-Mre. Xarchoff felt that the students that had been involved
in the -ew sc1o0e program (ESS?) were outstarding in their ability to look
tor imtormation *hev reeded rather than wait for her to tell them. They
were able to obefrve mcroscopic arimals but desired a better microscope
thap the ore avas lable.

ANIMAL_WATCH-11 jusr takes 0ld Preos like Mr. Winp and Mr. Chapman to find
the amimals. 08 decr were scen by ove group one evening, 63, 58, ard 38 1
telieve were the rumber seen by the other groups. Two skurks in one evening
is good too Foxes, toccoons, possums, rabbits, groundhogs and others were
enjoved. A Few <rakos were reported. 1 dor 't know how official the reports
were, Percoralls, | enjoyed a red-tairl haws “rom a closer range than 1 ever
had before, '

HISTORY -Excbh group had :bout ar bhour with me on the history. They showed a
ot of 1nterest

DRAMATIZATION-Aft=1 dinrer the students returred to their dorms for atout
vhirty minutes and prepared a skit o1 some entertainment for our fireside
program lhe Forest Hill €irle were outstanding in their presentation of
Harper Yaliev Pl1A .

MOVIFS-We stowed "Lite 1o the Forest", "Life or-a Vacant lot", "Birds",
"Arimal Homes ™, “"Numerals Everywhere”, "The Beaver'", and "Patterns of the
Wild". Didr't any ol the children vee all of these, but all of the children
fav some of then I didn't ¢ave for "Numerals Everywhere".

HIGH SCHOOL _STUDENIS-They <howed 4 real interezt and maturity  Lee Harned was outstanding.
He had nore experisnce than the athers too  Paul Cholson definit.ly was
dependable Rudy Douthit’. was most suthusiastic. Danny Beard was very good,
too. They bovs® attitudes were tops. Lhey at all times seered to have the
respect of the 1vith graders ud pever once was there anv conflict with a
teacher. dhev wore eager to lears wmare about all the activities and so it
wis thery o taar Lo ratgte ritaet thian <tay with one teacher all the time.
This re good oe they dre row belber tralred.
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CLASSROOM TEACHFR-We wets fortupate e€nough to bave ecough trained teachers so Mrs. Mitchelt
could participate in ali the subjrot areas, She really epplied herself and
now 1s sufficiernt]y reaingd in these sreas to teach in LBL.

GENERAL ORSERVAIIONS-The one outstandiag thing about this trip, to me, was the excellent
cooperation ard enjoymect the stalf secmed fo have with each other and the
students. Some of nhe teachners reasraed about the relaxed feelirg. This is
somct hing my frips have ae-ded. This was peecible by havirg an adequate, well-
Lrained staft.

The success in comditaicning the studenis to the weather.

There was no disciplice probiex. No obily becams 111, There was conly one
absentse at Clark Thowlav. No major accidents. A few hoarse, but po
reperied fore throats or ear acbes  Ore child weat bFome Tuesday-homesick,

SCHEDULING - The dav periods weos four Lwouts  long 4ud the eve ing about an heur each.
One teacher felt thot the four nour uay pericds wete teuo long, another
commented op how wuch ehe liked having the students for this long pernnod. 1
liked the long peciods. It c¢nabled or te Lake the students to the farm and
museum in small group<. ! thirk rbis might have had something to do with
the relaxed, unpressared toeliug while thece too.

We were unzble o do the cightwatcl due to the weather.

SUGGESTION- If we had about two [ive gallor gasoline cans to fake with us it vould save
time and oonev. lhe vin duesett hold prech gas or uses 3 lot, and everytime
we go for ges that s oan axTrs 50 arjer-besides it takes one perzon about an

hour ara a nsly 10 go for 1Y,
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L.B.L. Trip as Evaluated by Betty Palmer, Classroom Teacher and Guide:

All changes that I have roticed have been arn a<ser to classroom teaching. Therefore, I will
put these noted differency~ 1n a brief form that | hope will be readable.

A. Human Relations-

. Pupils ard teachers tecame hetter acqualnted

Pupil-teacher talk becams more free and {requent

Pupils’ acceptance of each other increaced

Pupils became mure icdeperdent

Pupils weak academicall. proved ro he good "out-doors-men'

[V, T W IR WL B Ty

B. Social Studies-
1. Map and compass ckille were cartried over to the ¢lasecroom.
-More a1nin-itest 1n map <tudy
-Better understanding of differert kirds ot maps and reazors for them
2. land forxs-This scemed 10 be one of tne most valuable concepts carried back to
the ¢lassroom. Endmples: Pupils caun see how the lav of the land can be related

to the strategy ot a battle. They more eastly see how the land effects the
people and theii way of lite. They see how waler effects the land and people.
3. MHistory-Thi< pade a profeund 1mpression They <eemed to remember ell of this, °*

espectally the "moonchining”, gravevards, and iron industry.

C. Language Arts
1 Pupils wrote freelyv ot theyrr rxperierces
2. 0Oral commutication very flec
3. Great enjovment ot arte and crafts made from rature's objects

These stuaents are still wlking about 1lerr trip. They dide't feel like they were at school;
however, it is this writer's opinion that they learned more in two ard a halt days out-of -

doors than thev would bave 1n <everal week< 110 the classroom

Isn't it thrilling wher sou <ee a ¢hild see his or her first deer scampering off through the
woods or pickirg up a pltf( ot “rerndeer moss" and asking about {t?

The teacher erjoyed the r<ip, toa!

Mrs. Betty Palmer 15 a fi1ttn prade lLangwage Arts teacher. This evaluation was writter two
months after the trip to th= Y A S. a1 rthe L B L,
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Evaluation classroom teacher-Margie Shanklin-Jackson School
Written two months after trip. Mrs. Shanklin is a fifth grade science teacher

The Childs Reaction After Returning to the Classroom

The trip was very enjoyable and educational. 1 feel that the program included some-
thing to fit each pupils interest. I was certainly amazed at the less aggressive child.
Each of them took an interest in a particular part of science. It was encouraging for
me to see these children so excited, and showing that much enthusiasm over learning
from nature study. As a resuit of the trip. some of the students have achieved a
greater interest in a particular phase of science and others are enjoying the entire

course.

Upon returning {rom the trip we had voluntary discussion on the things we did and
learned at the lakes. The chiidren responded to questions very good, They brought
samples of some o the things they had studied previously in the classroom and at

the Land Betwecen the Lakes. Each pupil presented and summarized his findings and then
added it to the new coullecticons we had started.

Some of the things that were brought back tc the classrocom for study were; matter from
the carth's crust, rocks, nosses, and ferns. Also, im the classroom the children wrote
poems and songs about the woeodland community they wevre in.

In our science class the gifted children have become involved in do-it-yourself projects.
Many of the projects consist of ideas thev had gotten from The.land Between The Lakes,
such as, buitding dams, mural paintings of forest and animals, and making homes for
animals They have alsc gained a greater appreciation for the animals that we are
sometimes able tu have in the classrooum.

We achieved a greatwr taacher and pupii relaticaship., The pupils seem to realize that
teachers are human heings<, and we too, have feelings. After our return trip they under-
stood what [ had eaptasized rmary timer. that 2 Leacher can't do her best job of teaching
if she is vnhappy atout tne way she 15 gettiag along with her class, Since our trip the
children have raken many classroem rusponeibilities on their own and their disyositions
have improved tovard each other.

Outdoor edutation hax hiiped me to recoagnize pursonality factors that would enhance the
childs capabilitics in the clasaroom.

1 feel that a4s a whole the trip was hepelicial tha all. There are always exceptions in
any case. There weve those whe did not achieve the intendod knowledge tou be gained.
Yet, they teo, learred, and enjoyod many thing: as some of them had never experienced a
teip of this naturce we-fore,
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Central Intermediate Schoeol
Classroom Teacher Evaluations of L.B.L. Trip
Oct. 22-24, 1969

My job at the Land Between the Lakes was to relate to the children the’

study of ecclogy. Many étudents had heard of the terms lichen, fern, moss,
and algae, but few really understood what they meant or had seen them in their
natural environmen%. The students cculd hardly wait to find some of their
own after I pointed some cut. One factor that anazed me was that the chil-
dren were always attentive. Many of them exclaimed that it was fun learning
this way.

Since I taught the same lesson each day one might think it would become

A Lemrare. —— e

repetitious but each time it was a challenging experience because each group
i had different questions to be answered and needs to be met. Different groups
tried different experiments so that the information of the lesson would be
- meaningful to them.
] As I grew cleser to departure time I would hear students expressing
wishes to stay longer, live there, or at ieast be able to return someday:'
i ' As an educator ! was wondering what percentage of this activity would

carry over into the classroom.

| va—a—

I teach reading and our stories in each reading group consist of a

J wide range and variety of topics. The students when encountering something
like the paths of streams, fdotprints, rocks and lower plant-like 1life would
J and still do recall learning about it at Land Between the Lakes.
It is interesting to note that the sixth graders who went to the Land
l Between the Lakes last year still talk about or remember their experiences.
| Jimmie Wehrmeyer
I 259
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The trip that the fifth grade students participated in at the lLand Between the
Lakes had influenced their behavior in many respects. Through their enthusiasm
and excitement they were to share newer experiences. One could feel a sense of
them being free from the routine of their previous milieu. They accepted the
responsibilities of working together as a team, both on the trail and in the

dormitory.

It was important that the students have a '"carry over" from the experiences.
The children should have something to carry with them through-out life. The
important thing being the fact that there are other places than just Paducah.
They were able to observe first-hand the ways of nature and why they are so

important to us.

1 have brepared an evaluation of what the teaching situationcof the field did
for the children and what I think the teaching situation of the school and the

neighborhood is doing for the students.

This evaluation of the responsibilities, interests and retainment of the stu-

dents involves the 1968 and 1969 trips.

In the Field At School
Self responsivilities Self responsibilities
Excellent Good
. ¥
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Findings of interest

Excellent

Retainment of experiences

Excellent

Sharing of experiences

Excellent

o
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Findings of interest

Poor

Retainment of experiences

Good

Sharing of experiences

Poor

Harvey Warren
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BEHAVIORAL OBJECTIVES

The writing of behavioral objectives for activities or any lesson is
not meaningful unless there is agreement on the usage of action verbs.

These .ar.: not the only possible ones but these ten will serve the purpose in
most cas=s and will be adequate for the writing of behavioral objectives for
environmental education activities.

Qur agreements about action verbs mean tha whenever you describe a
behavioral objective you will use one or more of the action verbs we have
agreed upon, and no others. It also means that whenever you see one of these
verbs used ycu will know immediately the kind of behavior the learner is to
exibit or acquire.

Before we try using the action verbs, let's review the ten verbs which

formed the game of definitions. Mr. Shapes, if you please . . . . . . . . .
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Definittion of Action Words

The action words whicih are used as operational guides in the construction of the instructional

objectives are

1

IDENTHtF YING. Vhe individual setects

{by pointing to. touching ot yicking up}
the correct object of a class name For
example: Upon being asked, Which amimal
is the frog?”* when presented woth a set of
small anima's the chiid 's expected to re
spond by picking up o’ ciearly pointing to
or touching the frog If the chi'd is asked

to "'pick up the red triangie” when presented
with a set of paper cutouts representing
different shapes, he s expected (o fick up
the red triang'es Thus ctass of performances
also includes 1dentifying object properties
{such as rough, smoath, straight, cutved)
and, «n addit:on_kinds of changes such as an
increase ofr decrease in s:ze

DISTINGUISHING 1dentdying objectives or
events which are potent-aily confusable
{square, tectang'e} or when two contrasting
identificat.ons isuch as+ight, left}

are involved.

CONSTRUCTING. Generat:nga construction

of drawing which rdent fres a desiynated object or set

of conditions Exampte Begwining with a tin
segment, the requesi s made  Complete this
figure so that it represents a triangle.”

e
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4. NAMING. Supplying the correct name
(orally or in written form) for a class of
objects or events. Example: “What _
is the three-demensional object i

called?”’ Response:
A Cone” '
v .8 »

5. ORDERING. Arranaing two or more cbjects
or events in proper order in accordance with
a stated category. For example: ''Arrange
these moving objects in order of their speed."”

IT HAS 4 CORNERS
6. DESCRIRING. Generating and naming WIH ECUAL gIDRES,

all of the necessary categories of objects, IT LOOKS LIKE A BOX.
object properties, or event properties, that

are reievant 1o the description of a designated
situation. Example: "Describe this object,”
end the observer does not limit the categorias
which may be generated by mentioning them,
as in the question, 'Describe the color and
shape of this object.”” The child's description

is considered sufficiently complete when there
is 8 probabitity or approximately one that any
other individual is able to use the description to
identify the object or event,
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STATING A RULE. Makes a verbal
statement (not necessarily in

technical terms) which conveys a rule

or a principle, including the
names of the proper classes of
objects or events in their
correct order. Example: '"What
is the test for determining
whether this surface is flat?"
The acceptable response requires
the mention of the application of
a straight edge, in various direc-
tions, to deteririne touching all
along the edge for each positicen.

APPLYING A RULE. Using a learned
principle or rule to derive an
answer to a question. The answer
may be correct identification, the
supplying of a name, or some other
kind of responsc. The question

is stated in such a way that the
individual must employ a rational
process to arrive at the answer.
Such a process may be simple, as
"Property A 1s true, property B

is true, therefore property C

must be true. "

DEMONSTRATING, Performing the
operations necessary to the
application of a rule or
principle. Example: "Show how
cou would tell whether this
surface is flat " 7The answer
requires thut the 1individual use
a straight edge to determine
touching of the edge to the
surfare at all points, and in
various directions

INTERPRETING.  The child should
be able to identify objects

and/or events in terms of their
consequences.  There will bte a set
of rules or principles 3dways
connected with this behavior.
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BEHAVIORAL OBJECTIVES
FINAL SUMMARY

1. A statement of instructional objectives is a collection of words or
symbols describing one of your educational intents.

2. An objective will communicate your intent to the degree you have
described what the learner will be DOING when demonstrating his
achievement and how you will know when he is doing it.

3. To describe terminal behavior (what the learner will be DOING):
a. Identify and name the over-all behavior act.
b. Define the important conditions under which the behavior is to
occur (givens or restrictions, or both),

4. Write a separate statement for each objective; the more statements
you have, the bettcr chance you have of making clear your intent.

5. 1If you give zach learner a copy of your objectives, you may not
have to do much else.

Q 266
ERIC
e



